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THE  FIFTEENTH  VOLUME. 


The  salutary  tendency  of  the  arts  and  sciences  is  happily  no 
longer  a matter  of  dispute ; but  if  it  were,  the  simple  fact,  that 
during  a time  of  so  much  political  agitation  and  excitement  as 
the  present,  the  different  journals  through  which  the  votaries 
of  science  are  in  the  habit  of  making  their  discoveries  and 
speculations  known  to  the  world,  should  manifest  an  in- 
crease, instead  of  any  falling  off,  in  fertility  and  vigour — ought 
of  itself  to  confound  all  scepticism  on  the  point.  We  consider 
this  to  be  universally  true  of  the  scientific  portion  of  the 
periodical  press  of  1831 ; and  know  it  to  be  so,  in  an  eminent 
degree,  with  respect  to  the  journal  under  our  immediate  super- 
intendence. At  no  stage  of  our  career — now  one  of  consider- 
able duration — have  the  spontaneous  contributions  to  our 
pages  been  more  numerous,  or  of  greater  value,  than  during 
the  period  of  trouble  embraced  by  our  present  volume ; a fact 
the  more  remarkable,  that  the  majority  of  the  correspondents 
of  the  Mechanics’  Magazine  are,  as  usual,  to  be  found  in 
the  busier  walks  of  life,  where  a concern  for  private  as  well  as 
public  affairs,  might  be  supposed  to  operate  most  injuriously,  to 
the  peaceful  pursuits  of  philosophy. 

When  society  is  in  that  state,  that  men  can  turn  with  calm- 
ness of  temper,  from  a question  of “ What  will  the  Lords  do?” 
to  inquire  “ What  is  the  best  means  of  preventing  explosions  ?” 
it  is  a certain  proof  that  knowledge  has  gone  far  to  achieve  one 
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of  its  best  triumphs — that  of  gaining  men  over  to  a perfect 
dcpendance  on  the  force  of  reason  for  the  ultimate  redress  of 
whatever  there  is  amiss  in  their  social  condition.  Science  has 
never  yet  been  found  leagued  with  precipitancy  and  violence, 
and  we  feel  well  assured  never  will. 

Nor  can  it  be  said,  that  it  is  because  none  of  the  evils  of  bad 
government  reach  to  the  sphere  of  Science,  that  her  votaries 
are  thus  tranquil  and  patient.  On  the  contrary,  the  path  of 
the  philosophical  student,  is  at  every  step  beset  with  difficulties, 
which  tell  of  absurd  and  vexatious  interference,  and  give  him 
cause  to  hope,  like  others,  much  from  Reform.  It  would  ac- 
tually seem,  from  the  manner  in  which  Science  is  thwarted  and 
obstructed  in  her  pursuits  by  fiscal  regulations,  as  if  she  were 
thought  to  be  pregnant  with  all  manner  of  wickedness,  in- 
stead of  being,  as  she  is,  an  overflowing  and  unfailing  source 
of  national  wealth  and  power.  The  astronomer  cannot  study 
how  to  improve  his  glasses  Without  having  an  exciseman 
at  his  elbow;  the  mechanic  cannot  present  his  country  with  a 
new  machine,  without  being  taxed  some  hundred  pounds  for 
the  gift ; the  journalist  cannot  tell  the  people  by  what  new  in- 
ventions and  improvements  their  productive  powers  may  be  as- 
sisted and  increased,  without  being  levied  upon  for  the  com- 
munication of  the  welcome  tidings.  The  cultivators  of  scien- 
tific knowledge  feel  acutely,  that  they  are  subject  to  many 
peculiar  hardships;  nor  are  they  blind  to  the  multiplied 
chances  of  relief  which  would  be  afforded  by  a Legislature  that 
truly  represented  the  people  and  their  interests ; but,  accus- 
tomed to  discard  accidental  forces  from  their  calculations,  they 
rest  all  their  hopes  of  a beneficial  change  on  the  sure  though 
slow  progress  of  intellectual  illumination.  The  lamp  is  their 
only  weapon ; and  with  that,  they  make  sure  in  time,  of  con- 
quering the  world. 

Were  it  in  our  power,  to  do  justice  to  the  degree,  in  which 
each  of  the  many  friends  and  correspondents,  who  continue  to 
favour  us  with  their  support,  has  contributed  to  the  valuable 
contents  of  our  present  volume,  we  should  have  a most  gratify- 
ing task  to  perform  ; but  as  such  a comprehensive  specification 
is  impossible,  and  selection  might  offend  more  than  it  pleased, 
we  must  content  ourselves,  with  tendering  them  generally,  our 
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heartfelt  thanks,  for  their  able  and  zealous  endeavours,  to  sus- 
tain the  high  character  which  the  Mechanics’  Magazine 
has  attained  as  a repository  of  original  and  useful  information. 

We  expected  that  our  present  volume  would  have  included 
the  abridgment,  which  was  promised  (vol.  xiv.  p.  34)  by  our 
esteemed  friend  and  correspondent,  Mr.  Woollgar,  of  the 
Logarithmic  Tables  of  Gaus,  as  amplified  by  Matthiesen; 
but  though  in  this  we  have  been  disappointed,  we  are  happy  to 
learn  that  the  abridgment  is  in  progress,  and  will  probably  be 
ready  for  publication  before  we  reach  the  close  of  another  half 
year.  To  the  valuable  Logarithmic  Tables  which  Mr.  Wooll- 
gar has  already  furnished  to  our  work,  this  will  be  a most 
important  addition.  The  Tables  of  Gaus  and  Matthiesen, 
though  better  adapted  than  any  others,  to  a number  of  calcu- 
lations, have  never  yet  been  printed  in  this  country,  and  will 
appear  for  the  first  time  in  an  English  form  in  the  Mecha- 
nics’ Magazine. 


Winc.OjJice  Court,  Sept.  30,  1831. 
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ERRATA  IN  VOL.  XV. 


P.  97.  In  the  engraving  of  the  Portable 
Hand-mill,  for  “ fig.  2”  read  “ fig.  4;’* 
for  “ fig.  4”  read  “ fig.  3 ;**  and  for 
“ fig.  5”  read  “ fig.  2.”  The  figure 
which  is  without  any  numeral  should 
have  been  marked  fig.  5. 

P.  112,  col.  1.  1.  3 and  10  from  the  bot- 
tom, for  “ Wesley’*  read  “ Watts.”  See 
Minor  Correspondence,  p.  128. 

P.  168,  col.  2,  last  line,  for  ” Ethick” 
read  “ Ettrick.” 

P.  263,  col.  1,  1.  13,  for  “ 10  of  17” 
read  “ 10  of  VI.” 

32,  41,  and  45,  for 

44  rectangular”  read  44  rectangle.” 

col.  2, 1.24,  for  44  of”  read44 or.” 

29,  dele  the  period  after 

“ parallelogram.” 

— — — — - — 34,  for  44  hy  pothenuse” 
read  “ hypothesis.” 

— 264,  col.  2, 1.  8,  for  “ Proposition” 
read  “ Proportion.” 

— 293,  col.  1,  1.  21,  for  44  was”  read 
*•  in  as.” 

36,  for  44  hydrome- 
ter” read  44  hygrometer.” 

56,  dele  44  an.” 

col.  2,  1.  4,  for  44  our*  read 

44  one.” 

— — 27,  for 44  wind”  read 

44  mind.” 

— 294,  col.  1,  1.  43,  for  44  three” 
read  44  those.” 

46,  for  44  Huygens4* 

read  44  Halley.” 

48,  for 44  narration'* 

read  44  variation.” 

col.  2,  1.  1,  for  44  when” 

read  44  where.” 


1.  36,  for  44  tracing' ’ 

read  44  tracers.” 

— 295,  col.  1,  1.  34,  44  for  44  lunar” 
read  ‘‘linear.*’ 

37,  for  44  nights'* 

read  44  heights.” 

— 314,  col.  1,  1.  18,  for  44  when” 
read  44  then.” 

2,  V.  50,  for  44  durable” 

read  44  double.” 

— 61,  for  44  atmome- 

ter”  read  44  anemometer.** 

— 820,  col.  1,  1.  7 from  the  bottom 
for  44  our”  read  4*  an.” 

— 328,  col.  1,  bottom  line,  for  44  at- 
mometer”  read  44  anemometer.” 

— — - col.  2,  1.  3 from  the  bottom, 
for  44  meteor”  44  read  44  meter.” 

— 329,  col.  2, 1.29,  for 44  is”  read 44  was.’* 

— ■ ■ - ■■■"  — 42,  insert  after  44  cer- 
tain” the  word  44  time.” 

— 820,  col.  1,  1.  32,  for  44  hand”  read 
44  band.” 

— 346,  col.  2,1.  14,  (and  throughout  ' 
the  article)  for  44  sympasometer”  read 
44  sympeisoraeter.” 

— 847,  col.  1,  30,  for  i read  d i. 

d 2 

1.  36,  for  ^c3—  read 

28500 

rfV 

28500 

col.  2, 1.  9,  for  44  an  aeid”  read 

44air.** 


%*  For  other  errata,  see  the  end  of 
each  Number. 


Digitized  by  Google 


Digitized  by  Google 


ittectmntcg’  #taga?fne, 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  395.]  . SATURDAY,  MARCH  5,  1831.  [Prico  3rf. 


vol.  xv.  n 


ERICSSON’S  STEAM-WHEEL 


' " "V' 


Digitized  by  Google 


2 


bricsson’s  steam-wheel. 


Ericsson’s  steam-wheel. 

The  present  invention  was  secured  by 
patent,  granted  to  Mr.  Ericsson  on  the 
24 tli  of  July,  1830,  and  is  there  de- 
scribed as  u an  improved  engine  for  com- 
municating power  for  mechanical  pur- 
poses.” The  specification,  which  was 
enrolled  on  the  20th  of  January  last,  de- 
clares the  nature  of  it  “ to  consist  in 
producing  a rotary  motion,  applicable  to 
mechanical  purposes,  by  causing  steam 
to  pass  through  channels  forming  part  of 
a hollow  revolving  chamber,  which  chan- 
nels are  so  formed  as  to  oppose  a resist- 
ance to  the  passage  of  the  steam  in  such 
manner  as  to  cause  the  said  hollow  cham- 
ber to  revolve.”  The  engravings  which 
accompany  our  present  notice  are  copied 
from  a working  drawing  annexed  to  the 
specification,  of  an  engine  on  this  plan,  of 
fifty  horses’  power,  and  the  following  ex- 
planatory description  is  in  the  patentee’s 
own  words,  similar  letters  of  reference 
being  employed  to  denote  similar  parts  in 
all  the  figures: — 

•*  Fig.  1 is  a plan  of  my  said  improved 
engine ; AA  is  the  fixed  or  stationary 
outer  casing  of  the  engine  ; and  CC  is  the 
frame  supporting  the  engine  ; D is  the 
steam-pipe  from  the  boiler  ; and  E is  the 
exit-pipe  by  which  the  steam  escapes 
either  into  a condenser  or  into  the  atmo- 
sphere, as  may  be  most  convenient ; F is 
the  axis  of  the  hollow  revolving  chamber 
before-mentioned,  which  chamber,  from 
its  peculiarly  rapid  and  uniform  motion, 
I call  n fiy-drura,  and  which  revolves 
within  the  outer  casing  A A.  This  axis 
rests  on  the  bearing  B,  which  bearing  is, 
in  fact,  a friction-roller,  on  which  the  axis 
is  kept  by  the  lesser  roller  Pon  one  side, 
and  by  the  brass  step  p on  the  other,  as 
will  he  seen  hereafter  in  another  figure  ; 
the  other  end  of  this  axis  rests  also  upon 
n similar  friction. roller,  on  which  the  axis 
is  kept  by  a brass  step,  but  which  in  this 
view  is  concealed  by  the  steam-pipe  E 
being  placed  above  it. 

“ Fig.  2 is  a view  of  my  said  improved 
engine,  applied  to  the  purpose  of  com- 
municating power  for  mechanical  pur- 
poses, as  aforesaid,  and  representing  a 
transverse  section  of  its  principal  parts, 
the  parts  coloured  green  (M,  NN,  TT,  O) 
being  the  media  by  which  I communicate 
the  power  of  the  engine  to  other  ma- 
chinery not  applicable  immediately  to  the 
axis  of  tho  fly-drum.  A A is  a stationary 
outer  casing,  forming  a steam-chamber, 
and  fixed  firmly  to  the  frame-work  CC, 
us  shown  in  fig,  1.  D is  the  steam-pipe 


from  the  boiler,  opening  into  the  steam  • 
chamber  AA  ; and  E is  the  exit-pipe  for 
the  steam  after  it  has  performed  its  office ; 

F is  an  axis  passing  through  the  steam- 
chamber  A,  carrying  the  hollow  drum  or 
chamber  before-mentioned,  and  supported 
at  one  end  on  the  broad  friction-roller  B, 
and  at  the  other  on  the  narrow  friction- 
roller  G,  as  before-described,  and  kept  on 
those  rollers  by  the  stop-rollers  P and 
the  brass  step  p.  H is  the  said  hollow 
drum  or  chamber,  which  from  its  pecu- 
liarly rapid  and  uniform  motion,  as  before 
stated,  1 call  the  fly-drum.  This  fly-drum 
is  fixed  upon  the  axle  F by  means  of  the 
boss  II,  and  turns  with  it.  Within  this 
fly-drum  are  three  fixed  or  stationary 
vanes  or  fans,  two  of  which  are  here 
shown  at  JJ,  one  being  broken  off  to 
show  the  interior  of  the  fly-drum  at  H. 
These  vanes  are  attached  to  a collar  aa, 
through  which  the  axle  F passes  freely, 
and  which  screws  to  the  side  of  the  steam- 
passage  KK,  thereby  holding  the  vanes 
stationary  while  the  fly-drum  revolves. 
On  the  surface  LL  of  the  fly-drum  chan- 
nels of  a particular  form  are  made,  lead- 
ing to  apertures  opening  into  the  drum; 
these  channels,  as  here  shown,  are  of  an 
oblong-square  shape,  formed  in  the  sur- 
face LL  of  the  drum,  each  being  an  in- 
clined plane,  with  sides  as  at  r,  and 
• dipping  inwards,  and  open  to  the  internal 
part  of  the  drum  at  S.  In  this  figure  two 
of  these  channels  are  represented,  and  the 
effect  produced  by  them,  and  the  internal 
arrangement  of  the  engine,  as  before  de- 
scribed, will  be  as  follows  : — Steam  being 
admitted  into  the  close  steam-chamber, 
AA,  through  the  steam  pipe,  D,  it  ^11 
force  its  way  through  the  channel  r to 
the  apertures  S into  the  fly-drum,  which 
will  be  drawn  round  by  the  action  of  the 
steam  upon  the  inclined  planes  of  the 
said  channels,  while  the  steam,  prevented 
from  following  the  course  of  the  drum 
by  means  of  the  stationary  vanes  JJ,  will 
find  its  way  out  of  the  drum  into  the  pas- 
sage KK,  through  the  opening  ce,  and 
thence  into  the  exit  pipe  E,  causing  a 
constant  revolution  of  the  drum  II  and 
axis  F,  so  long  as  steam  is  admitted  into 
the  steam-chamber  ; f is  an  end  view  of 
one  of  the  said  channels,  and  it  will  bo 
seen  that  the  vanes  J J must  have  notches, 
or  spaces,  cut  in  them  to  allow  these 
channels  to  pass  by  them  in  the  course  of 
the  revolution  of  the  fly-drum.  With  re- 
ference to  these  channels,  it  is  absolutely 
necessary  to  observe  that  they  must  be 
so  constructed  that  the  length  of  the  chan- 
nel shall  always  exceed  its  depth  in  swell 
proportion,  that  the  channel  itself  shall 
always  move  at  a grenter  speed  than  the 
steam  acting  against  its  bottom  *.  for  when 
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keep  the  axis  F and  rollers  B and  P from 
heating.  In  order  to  make  this  box  tight 
where  the  axis  F passes  through,  a collar 
X is  fixed  upon  it,  furnished  with  a rise 
or  flange,  the  greater  velocity  of  which, 
in  consequence  of  its  increased  size  at 
that  part,  will  prevent  the  water  from  es- 
caping during  the  revolution  of  the  axis. 
The  roller  G,  by  which  the  other  end  of 
the  axis  F is  supported,  is  furnished  with 
a similar  water  or  oil-box. 

44  Fig.  S is  a separate  perspective  view 
of  one  of  the  channels  ; and  it  will  be 
proper  here  to  state,  that  though  an  in- 
clined plane  is  the  best  shape  for  the 
bottom  of  the  channel,  yet  if  it  be  sunk 
equally  much  below  the  surface  of  the 
drum  at  both  ends,  provided  always  that 
the  length  of  the  channel  exceeds  its 
depth,  it  will  work  well. 

**  Fig.  4 is  a separate  view  of  a fly- 
drum,  with  its  boss  II,  and  with  the  chan- 
nels r made  on  the  periphery  of  the  drum, 
which  is  equally  effective,  and  for  which 
purpose  it  will  be  seen  that  the  edge  of 
the  drum  is  made  flat  instead  of  sloping, 
as  at  fig.  2. 

44  Fiji*  6 is  a plan  of  the  inner  side  of 
the  surface,  LL,  of  the  fly-drum,  showing 
channels,  both  on  that  surface,  as  repre- 
sented in  fig.  2,  and  on  the  edge  of  the 
drum,  as  represented  in  fig.  4,  which  may 
sometimes  be  desirable  ; the  channels  are 
marked  r,  and  the  parts  marked  I,  repre- 
sent the  stationary  vanes.’* 

The  patentee  adds  the  following  direc- 
tions for  applying  the  power  of  his  engine 
44  to  any  machinery  not  directly  attached 
to  its  axis.” 

. **  This  should  be  done  by  means  of  mo- 
tion wheels,  or  rollers,  pressed  down  upon 
the  axis  F,  and  to  be  turned  by  the  fric- 
tion of  that  axis  against  them  ; their  pe- 
ripheries being  made  somewhat  rough  by 
slight  fluting,  for  the  revolutions  of  that 
axis  will  be  found  too  rapid  to  admit  of 
cogged- wheels  being  used  with  advan- 
tage. The  parts  coloured  green,  in  fig.  2 
(M,  NN,  TT,  O),  represent  such  motion 
wheels  or  rollers,  as  aforesaid,  as  also 
part  of  the  arrangements  by  which  the 
necessary  pressure  is  caused  upon  the 
axis  F to  set  the  said  rollers  and  the  ma- 
chinery connected  with  them  in  motion. 
MM  is  a motion-wheel,  or  broad  roller, 
placed  vertically  over,  and  resting  upon 
the  axis  F of  the  fly-drum.  NN  is  the  axis 
of  this  roller  ; and  as  this  axis  serves  for 
the  main  or  driving  shaft  to  which  ma- 
chinery may  be  attached  in  the  ordinary 
Way,  I call  the  roller  M the  driving 
GO  are  two  rollers  for^causing 
friction,  or  pressure,  and  wlncrP I there- 
fore call,  by  way  of  distinction,  the  pres- 


sure rollers.  On  the  axis  TT  of  these 
rollers  1 fix  a lever,  to  which  I hang 
weights,  or  attach  springs,  in  order  to  give 
the  required  pressure ; but  this  will  be 
better  shown  in  fig.  6.  This  figure  re- 
presents an  end  elevation  of  my  said  en- 
gine and  the  rollers  aforesaid ; C is  the 
cast-iron  framing,  on  which  is  cast  the 
knob  or  boss  Q.  The  short  arm  of  the 
lever  R,  which  turns  on  the  axis  T of  the 
roller  O,  acts  against  this  boss,  aud  V 
being  a slide  brass,  moving  freely  up  and 
down  ; as  the  driving  roller  MM  is  raised 
or  depressed,  it  is  evident  that  if  weights 
be  added  to  the  lever  R,  any  required 
pressure  may  be  obtained  on  the  axis  F 
of  the  fly-drum.** 

The  grounds  on  which  Mr.  Ericsson 
particularly  rests  his  claim  to  novelty  of 
invention  in  the  present  instance,  are  thus 
summed  up  : — 

“And  whereas  it  is  evident  that  if  my 
said  engine  were  so  modified  and  arranged 
that  the  steam  was  forced  directly  from 
the  boiler  into  the  fly -drum  through  its 
centre,  in  which  case  the  full  pressure  of 
the  steam  would  be  inside  instead  of  out- 
side of  the  drum,  and  escaped  out  into 
the  steam-chamber,  through  such  chan- 
nels as  aforesaid,  offering  the  resistance 
aforesaid,  but  opening  out  of  the  drum 
instead  of  into  it,  the  object  of  my  said 
invention  would  be  equally  obtained,  for 
the  exit  pipe  might  then  lead  from  the 
steam- chamber  A A,  instead  of  from  the 
fly-drum.  And  whereas  I claim  as  my 
invention  the  improved  engine  hereinbe- 
fore described,  and  particularly  the  steam- 
chamber  AA,  with  the  fly-drum  11,  and  its 
particularly  proportioned  channels,  re- 
volving within  the  said  steam-chamber, 
and  which  I call  my  improved  engine  for 
communicating  power  for  mechanical  pur- 
poses. And  such  my  invention  being,  to 
the  best  of  my  knowledge  and  belief,  en- 
tirely new,  and  never  before  used,”  &c. 

There  is  a great  deal  of  ingenuity  dis- 
played in  the  construction  of  this  engine, 
attended  with  that  best  result  of  inge- 
nuity— extreme  simplicity.  It  consists  of 
fewer  frictional  parts  than  any  rotary- 
engine  we  have  yet  seen — even  excelling 
in  this  respect  the  one  which  we  de- 
scribed in  our  last  Number.  It  has  uei- 
tber  beam,  nor  crank,  nor  piston,  not 
even  a single  valve ; and  though  it  works 
by  the  help  of  vanes,  the  contrivances  so 
called  have  nothing  of  the  vane  in  their 
nature,  being  perfectly  “ stationary.” 
(The  inventor  might  with  as  much  pro- 
priety have  talked  of  motionless  unnds  as 
of  stationary  vanes.)  We  must  confess, 
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however,  that  we  entertain  considerable 
doubts  as  to  the  practical  efficiency  of  the 
means  proposed  for  transferring  the  mo- 
rion of  the  wheel  or  fly-drum  to  the 


working  of  machinery.  If  the  motion  be 
u too  rapid  to  admit  of  cogged  wheels” 
being  employed,  we  should  think  it  must 
also  be  powerful  enough  to  smooth  down, 
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in  a very  brief  space  of  time,  any  mere 
roughness  that  can  be  given  by  fluting  or 
otherwise  to  the  periphery  of  a driving- 
wheel  or  roller.  The  patentee  lias  pro- 
vided, it  is  true,  a sort  of  substitute  for 
this  rou^mess  in  “ the  pressure-rollers,” 
by  which  his  driving-roller  may  be  made 
to  press  to  any  degree  required  on  the 
axis  of  the  fly-drum ; but  is  he  sure  that 
the  only  effect  of  such  pressure  will  be  to 
make  the  driving-roller,  that  is  pressed 
against  the  axis,  go  round  ? Is  ;it  not  as 
likely  that  the  axis  may  give  way,  and 
the  Jly-drum  fly  in  pieces?  To  obtain  an 
immense  power  by  steam  has  never  been 
a difficult  matter ; the  difficulty  has  al- 
ways been  to  bring  that  power  under  such 
controul  that  it  could  be  made  use  of  at 
will — and  this  difficulty,  we  think,  has 
been  only  very  partially  overcome  in  the 
case  of  the  engine  now  under  considera- 
tion. If  we  are  right,  then  will  there  be 
nothing  paradoxical  in  saying,  that  this 
steam-wheel  will  be  powerless  because  it 
is  so  powerful . If  we  are  wrong,  (which  we 
shall  be  happy  to  find  the  case)  then  shall 
we  be  as  free  to  confess,  that  it  is  at  once 
the  simplest  and  the  best  steam-engine 
which  has  ever  yet  been  invented. 

dawson’s  Australia.*  emigration. 

Thanks  to  the  controversies  of  the 
gentry  who  have  sprung  up  like  mush- 
rooms in  the  literary  world  during  the 
last  few  years,  under  the  imposing  name 
of  Political  Economists,  and  thanks, 
above  all,  to  that  indefatigable  gentle- 
man, the  Right  Hon.  Wilmot  Horton, 
who,  in  office  or  out  of  office,  in  the 
House  of  Commons  or  the  Mechanics’ 
Institution,  Colonial  Under-Secretary  or 
Governor-General  of  Ceylon,  ceases  not 
to  din  into  the  ears  of  the  much-enduring 
public  the  never-to-be-got-rid-of  cry  of 
“ Emigration,  emigration !” — thanks  to 
him  and  the  gentry  aforesaid,  the  consi- 
deration of  the  question  of  the  expe- 
diency and  propriety  of  transporting  some 
millions  of  our  fellow-countrymen  to  the 
other  side  of  the  Atlantic,  or  the  still 
more  distant  shores  of  New  Holland,  has 

• The  Present  State  of  Australia  ; a Description 
of  the  Country,  its  Advantages  and  Prospects  with 
reference  to  Emigration,  and  a particular  Account 
of  the  Manners,  Customs,  and  Conditiou  of  its  Ab- 
original Inhabitants.  By  Robert  Dawson.  Esq.  late 
Chief  Agent  of  the  Australian  Agricultural  Com- 
pany. London:  Smith,  Elder,  and  Co.  1830.  8vo. 
pp.  464. 


become  as  “ familiar  to  our  mouths  as 
household  words.”  The  Ministers,  too, 
have,  even  while  we  write,  applied  their 
minds  to  the  subject,  and  taken  ilie  Right 
Hon.  Gentleman's  plan  under  their  espe- 
cial protection,  although  it  tms  shrewdly 
suspected  that  bis  appointment  to'a  re- 
mote Governorship  bad  been  made  chiefly 
to  get  rid  of  himself  aud  bis  “ plan”  to- 
gether, at  least  for  a time.  Be  that  as  it 
may,  however,  it  must  be  allowed  that, 
“ under  existing  circumstances,”  a book 
like  that  under  review,  professing  to  give 
an  account  of  the  present  state  of  the 
vast  island  towards  which  the  eyes  of 
roost  emigrants  and  einigrationists  are 
turned,  can  hardly  fail  to  possess  some- 
thing of  interest.  Mr.  Dawson,  the  au- 
thor of  it,  was  the  agent  of  one  of  the 
few  companies  of  the  speculative  years 
1824  and  26,  which  did  not  prove  mere 
bubbles.  The  object  of  its  members  was 
to  found  a new  settlement  on  the  shores 
of  Australia,  partly,  we  suppose,  for  the 
good  of  their  country,  aud  partly  for  their 
own  profit  It  will  be  seen  that  their 
first  experiment  was  on  a tolerably  large 
scale : — 

4<  In  the  month  of  December,  1824 
(says  our  author)  I accepted  the  appoint- 
ment of  chief  agent  of  the  Australian  Agri- 
* cultural  Company.  In  the  March  follow- 
ing I went  to  France  to  make  purchases  of 
Merino  sheep,  to  be  transported  to  New 
South  Wales  ; and  on  the  24th  of  June,  I 
embarked  at  Cowes  on  board  the  York , 
having  under  my  charge  about  40  indi- 
viduals (men,  women,  and  childreu)  to- 
gether with  323  sheep,  9 head  of  horned 
cattle,  and  a choice  collection  of  British 
and  other  plants,  selected  for  cultivation 
in  the  far-distant  land  of  promise  to 
which  we  were  bound. 

“ My  nephew,  Mr.  J.  G.  Dawson,  hav- 
ing been  appointed  my  assistant,  em- 
barked at  the  same  time  on  board  the 
Brothers , having  the  charge  of  40  indi- 
viduals, between  3 and  400  sheep,  3 head 
of  horned  cattle,  and  7 horses/’ — P.  2. 

The  director  of  such  an  expedition  as 
this  must  have  enjoyed  the  very  best  op- 
portunities for  forming  a judgment  on 
the  advantages  and  disadvantages  of 
emigration;  that  opinion,  like,  we  be- 
lieve, the  opinion  of  most  of  those  who 
have  visited  any  of  the  “ lands  of  pro- 
mise,” which  are  held  up  in  such  glowing 
colours  before  the  eyes  of  those  discon- 
tented with  their  situation  at  home,  is 


Digitized  by  Google 


dawson’s  Australia,  emigration. 


rather  adverse  than  favourable.  He 
observes : — 

“ If  we  could  believe  all  that  we  are 
told  of  the  facilities  with  which  persons 
can  establish  themselves  in  new  countries, 
and  the  benefits  which  are  to  be  derived 
both  to  the  emigrants  and  to  those  who 
are  left  to  fill  their  places  at  home,  the 
means  of  bettering  the  condition  of  man- 
kind are  of  the  easiest  attainment  and  of 
the  most  gratifying  nature ; and  one  could 
never  cease  to  wonder  how  it  is,  that'so 
many  of  the  good  people  of  Britain  should 
be  such  simpletons  as  to  remain  as  they 
do,  within  reach  of  the  promised  bless- 
ings, without  making  a simultaneous  ef- 
fort to  possess  them.  Nothing,  indeed, 
can  be  more  delightful  than  the  pictures 
which  have  been  presented  to  the  public, 
and  which  have  induced  many  to  go  in 
quest  of  the  realities.  Some  few,  per- 
haps, by  dint  of  money  and  perseverance, 
may  have  been  fortunate  enough  to  find 
them,  although  I will  venture  to  say, 
that  the  greater  part  have  been  disap- 

Eointed  and  discomfited.  The  plans, 
owever,  which  are  sought  to  be  carried 
into  effect  by  those  who  wish  well  to  their 
country  and  to  their  fellow-creatures,  ap- 
pear to  have  been  formed  for  the  purpose 
of  relieving  the  country  from  the  burthen 
of  those  classes  who  cannot  support  them- 
selves at  home  ; but  I fear  the  principal 
effect  has  been,  to  entice  only  the  better 
and  more  profitable  part  of  the  population 
from  their  homes , to  encounter  difficulties 
and  privations  far  greater  than  they  had 
before  experienced,  while  the  deserving 
paupers,  the  idle,  and  the  dissolute,  are 
left  in  their  original  positions,  in  which  the 
great  mass  of  them  must  remain  until  some 
means  are  adopted  to  improve  their  con- 
dition upon  their  native  soil.’1 — l*.  445. 

What  can  our  wise  Ministers  say  to 
this  ? Here  is  a man  who  has,  at  any 
rate,  seen  something  of  the  operation  of 
that  system  which  they  and  their  liberal 
friends  are  never  tired  of  talking  in  praise 
of ; and  what  is  his  report  ? That  the 
Wilmot  Hortoniari  plan  is  impracticable! 
That  it  would  effect  neither  of  its  two 
grand  objects — the  bettering  of  the  con- 
dition of  those  who  emigrate,  and  the 
condition  of  those  who  remain  at  home  ! 
With  such  an  opinion  before  them — and 
it  is  not  singular — should  not  the  “ col- 
lective wisdom  of  the  nation”  pause,  and 
ponder  deeply,  ere  they  give  their  sanc- 
tion to  a law,  which  authorises  the  form- 
ation of  a parochial  debt,  likely  soon  to 
become  as  large,  and  as  impossible  to  pay 
off,  as  the  national  one?  Should  they 


not  consider,  too,  the  consequences  of 
that  not-impossiblc  event,  the  failure  of 
the  scheme  to  do  all  the  good  its  pro- 
moters so  confidently  anticipate?  Let  us 
suppose,  for  an  instant,  that  a few  pa- 
rishes in  a certain  district  have  shipped 
off  their  surplus  population — that  on  ar- 
riving at  the  place  of  destination,  the 
home  of  their  adoption,  the  eifeignuits 
find  it  to  resemble  much  more  the  pesti- 
lential marshes  and  arid  plains  of  Poyais, 
than  the  Paradise  they  expected  to  find  it 
— what  are  they  to  do?  Are  they  to  re- 
main, and  die  a worse  death,  a thousand 
times,  than  the  starvation  they  feared  at 
home,  while  our  humane  legislators  are 
rubbing  their  hands  at  the  success  of 
their  plan  for  increasing  the  value  of  la- 
bour ? Or  are  the  parishes  to  mortgage 
the  small  unincumbered  remainder  of 
their  poor-rates  to  re-transport  them  back 
to  Old  England  ? Or  suppose  matters  not 
quite  so  bad  as  this,  but  that  the  price  of 
labour  increases  at  home  in  consequence 
of  their  absence,  and  that  the  settlers,  not 
finding  themselves  quite  so  well  situated 
as  they  could  wish,  manage,  by  their  own 
efforts,  to  get  “ home”  again — does  my 
Lord  Howick  suppose  they  are  to  be 
starved,  in  accordance  with  the  humane 
clause  in  his  Act,  that  a returned  emi- 
grant shall  be  considered  an  outcast, 
shall  even  be  excluded  from  relief  as  a 
pauper  ? As  these  men  are  all  to  be  able- 
bodied  labourers — the  u halt  and  the 
lame”  staying  at  home  to  be  maintained 
out  of  that  part  of  the  poor-rare  not  ap- 
propriated to  paying  off  the  mortgage — 
what  would  be  the  situation  of  England 
if  they  were  to  return  in  any  considera- 
ble numbers?  But,  then,  it  must  be 
u their  own  fault”  if  they  do  not  do  well 
— and,  after  a year  or  two,  become 
farmers  on  their  own  account!  Listen 
again  to  Mr.  Dawson — he  speaks,  indeed, 
only  of  Australia;  but  what  superior 
advantages  does  Canada  possess  ? 

“In  describing  the  different  quarters 
of  the  colony,  or,  at  leaBt,  such  as  are 
worthy  of  uotice,  it  has  not  been  my  in- 
tention to  enter  into  very  minute  details, 
ray  object  having  been  to  describe  gene- 
rally each  district  in  succession,  so  as  to 
enable  the  reader  to  compare  them  with 
each  other,  and  to  have  a general  view  of 
the  whole. 

“ Those  persons  who  are  desirous  of 
emigrating  to  New  South  Wales,  and  into  ’ 
whose  hands  this  work  may  fall,  will  pro- 
bably be  anxious  to  know  in  which  quar- 
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tc*r  of  the  east,  or  coast  side  of  the  moun- 
tains, good  land,  or  such  as  it  would  be 
prudent  to  select,  is  to  be  found.  To  this 
1 answer  ; that  I can  give  them  no  satis- 
lactory  information  upon  that  point,  be- 
cause I am  not  aware,  aBd  indeed  I do 
not  believe,  that  any  good  soil  remains 
unlocated  ; and  unless,  therefore,  they 
can  command  sufficient  capital  to  enable 
them  to  purchase  good  land  on  the  Hunt- 
er s River.  or  are  prepared  to  go  behind 
the  mountains,  and  to  encounter  the  diffi- 
culties I hare  be  tore  pointed  out,  they  had 
better  stay  at  home. 

'*  Nothing  can  be  more  salubrious,  or 
more  dclighifiri,  than  the  climate  of  New 
South  Wales,  in  every  quarter,  which  [ 
ha\o  visited.  The  richness  of  some  part 
of  the  soil  in  the  numerous  vallevs.  and 
the  beauty  of  the  scenery  in  thoaeplaces, 
can  hardly,  in  my  imagination,  be  ex- 
ceeded in  any  part  of  the  world.  If, 
therefore,  a man,  possessed  of  means  suffi- 
cient (when  added  to  the  productions  of  the 
soil)  for  supplying  the  wants  of  his 
family,  were  to  settle  himself  in  one  of 
the  rich  vales,  not  far  removed  from  the 
navigable  course  of  the  Hunter’s  River, 

I know  of  uo  country  in  the  world  more 
calculated,  as  regards  climate  and  situa- 
tion, for  human  enjoyment.” — Pago  390. 

. H®fe  it  will  be  seen,  that  capital  is  ab- 
solutely neeeessary  to  give  the  emigrant 
a fair  chance  of  success;  indeed,  it  could 
hardly  be  otherwise.  We  are  aware  that 
Mr.  Ilorton  proposes  to  maintain  the  set- 
tler for  some  time  after  his  landing,  al- 
though we  are  afraid  his  estimates  for  the 
purpose  would  turn  out  in  practice  to  be 
as  much  below  the  actual  cost  as  is 
usually  the  case  with  theorists ; and,  if 
they  are  to  be  thus  maintained,  and  to  be 
supplied  with  capital  besides,  why  not 
attempt  to  do  something  for  the  labourers 
in  their  native  country,  by  which  at  least 
the  expense  of  passage  would  be  saved, 
and  they  would  beat  hand  to  defend  it  in 
the  hour  of  need,  instead  of  (perhaps)  add- 
ing to  the  number  of  its  assailants  ? Of 
this  plan,  it  will  have  been  seen,  Mr. 
Dawson,  after  all  his  experience  in  a new 
country,  is  a decided  advocate — so  de- 
cided, indeed,  and  so  warm  a one,  that 
we  are  afraid  his  anticipations  of  its  bene- 
fits are  as  much  too  sanguine  as  those  of 
the  friends  of  emigration.  It  can  surely, 
however,  he  of  no  harm  to  make  an  at- 
tempt at  home  colonization ; and  it  is  cer- 
tain that  it  would  not  be  half  so  expensive 
as  the  transporting  system. 

While  there  are  any  recoverable  parts 


of  the  mother  country  lying  waste,  or  any 
means  of  employment  at  home  left  un- 
tried, it  does  seem  absurd  to  ship  off  our 
able  labourers  to  cultivate  land  and  find 
employment  at  a distance.  The  fact 
seems  to  be,  that  although  a removal  of 
some  of  our  working  population  to  a 
country  where  land  is  cheaper,  or  labour- 
ers scarce,  may  do  much  good,  the  intro- 
duction of  machinery  must,  sooner  or 
later,  compel  some  considerable  altera- 
tions in  the  system  of  society,  by  which 
the  wealth  it  produces  shall  be  distri- 
buted more  equally — otherwise  emigra- 
tion on  emigration  must  take  place  until 
England  is  left  a mere  desert  of  capital- 
ists and  steam-engines ; and  even  then, 
the  capitalists  and  steam-engines  may 
follow,  and  reduce  the  population  of  Aus- 
tralia, or  Canada,  to  the  state  that  the 
pemde  of  England  nre  now  in.  What, 
in  fact,  are  the  advantages  of  emigration, 
but  that  it  removes  the  labourer  from  the 
competition  with  machinery,  which,  at 
home,  deprives  him  of  his  wages,  while 
he  still  finds  it  impossible  to  live  without 
food  or  clothing?  When  Australia  be- 
comes more  densely  populated,  by  which 
time  machinery  will  probably  be  still 
more  improved,  what  will  then  become  of 
its  inhabitants?  Are  they  to  compete 
with  one  another  for  the  good  of  some 
overgrown  capitalist,  or  will  they  have  a 
government  wise  enough  to  impose  taxes 
in  proportion  to  income,  and  to  take  every 
means  of  distributing  the  wealth  of  the 
country,  as  well  as  encouraging  its  pro- 
duction ? Or  will  they  transport  their  poor 
to  .some  now  undiscovered  paradise,  on 
the  recommendation  of  some  yet  unborn 
Wilmot  Horton? 

But  we  are  forgetting  the  book  before 
us  “ the  present  state  of  Australia,”  a 
subject  on  which  the  public  mind,  as  the 
author  well  observes,  requires  to  be  set 
right ; for,  as  Mr.  Dawson  says, — 

44  There  is  perhaps  no  country  in  the 
world  that  has  been  so  highly  eulogised, 
and  so  much  misrepresented.  Interested 
motives  have  prompted  many  to  say  more 
in  its  praise  than  it  has  deserved  ; others, 
who  had  little  or  no  practical  knowledge 
of  agricultore,  or  from  want  of  informa- 
tion on  those  points  which  could  alone  en- 
able them  to  convey  just  notions  of  the 
country  and  its  means  of  production,  have 
misrepresented  its  capabilities  ; while  a 
third  party,  possessing  the  requisite  know- 
ledge,  and  a desire  honestly  to  impart  it, 
have  failed  to  secure  attention  amidst  the 
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extravagant  and  romantic  ideas  which 
have  prevailed  upon  the  subject.  The 
recent  precipitate  emigration  to  Swan 
River  by  all  classes  of  persons,  many  of 
whom  are  not  in  the  least  degree  qualified 
to  grapple  with  the  difficulties  they  must 
inevitably  experience,  is  a practical  illus- 
tration of  the  delusive  notions  now  exist- 
ing upon  the  subject  of  New  South  Wales. 
The  adventurers  have  gone  out  with  such 
feelings,  and  under  such  extraordinary 
circumstances,  as  would  almost  justify 
the  belief  that  their  imaginations  had  pic- 
tured to  them  a land  actually  flowing 
with  milk  and  honey,  and  yielding  its 
fruits  without  labour.” — P.  xi. 

The  latest  accounts  from  Swan  River 
are  rather  favourable,  but  altogether  the 
scheme  was  deeply  disgraceful  to  our 
government.  It  mat/  turn  out  successful, 
but  that  is  no  palliation  of  the  culpability 
of  sending  out  ship-loads  of  infatuated 
beings  to  a shore  with  which  government 
were  totally  unacquainted,  and  which,  for 
aught  they  could,  or  even  can  now  tell, 
may  be,  at  certain  seasons,  as  prejudicial 
to  the  health  of  Europeans  as  Sierra 
Leone,  or  Fernando  Po ! 

After  all  we  have  said,  vfe  must  con- 
fess that  Mr.  Dawson’s  work  is  not  the 
book  we  expected  it  to  be,  nor  such  a 
one  os  the  public  had  a right  to  expect. 
Its  contents  do  not  bear  out  its  title.  The 
extracts  we  have  made,  it  will  have  been 
perceived,  are  either  from  the  very  end, 
or  the  very  beginning  of  the  book  ; for, 
in  fact,  the  middle  part  is  almost  exclu- 
sively occupied  with  anecdotes  of  the  na- 
tives, their  manners  and  customs,  and 
the  freaks  they  played  on  some  excursions 
which  Mr.  D.  took  into  the  interior. 
Some  of  these  are  amusing  enough  in 
their  way,  but  the  palate  is  apt  to  feel  ir- 
ritated when,  in  its  search  after  “ solid 
pudding,”  it  finds  only  carra way-comfits 
— in  other  words,  the  reader,  who  has 
made  up  his  mind  for  very  interesting 
and  very  novel  information  on  the  sub- 
ject of  Australia,  and  the  prospects  it 
holds  out  to  the  settler,  is  vastly  disap- 
pointed at  being  presented  with  a few 
funuy  stories  of  the  pranks  of  the  poor 
aboriginals  of  the  country.  As  our  no- 
tice would  be  incomplete  without  a speci- 
men of  these,  we  have  quoted  an  anec- 
dote which  proves  that  man  is  every 
where  the  same — that  every  where,  when 
44  clothed  in  a little  brief  authority,”  he 
delights  to  wield  it  against  his  fellows. 

**  They  are  excessively  fond  of  any 


part  of  the  dress  of  white  people.  Some, 
times  I see  them  with  an  old  hat  on,  some- 
times with  a pair  of  old  shoes,  or  only 
one;  frequently  with  an  old  jacket  and 
hat,  without  trousers,  or,  in  short,  with 
any  garment,  or  piece  of  garment,  they 
can  get.  You  may  imagine  how  much 
laughter  is  excited  amongst  us,  at  times, 
by  these  grotesque- looking  figures. 

“ One  of  the  highest  honours  that  can 
be  conferred  on  them  is  to  make  them 
constables,  and  to  give  them  a staff. 
That  the  honour  may  not  be  too  cheap, 

I have  made  only  two.  They  never  ap- 
pear but  with  their  staves  of  office  under 
their  arms ; and  it  is  beyond  measure  ridi- 
culous to  observe  the  consequence  they 
assume  amongst  their  own  people. 

14  Hear  a conversation  which  one  of  my 
sable  policemen,  alias  4 black  guard,'  held 
with  me  some  time  since.  4 Massa,  ’pose 
black  pellow  crammer  (steal),  den  I ketch 
it,  you  know.  Pose  dat  go  in  bush  ; I 
look  out ; I find  it ; I bring  it  back  ; I 
murry  cooler  (angry);  I gib  it  waddy 
(club),  and  put  it  in  watch-house,  you 
know ; I make  it  know  what  he  'bout ; 
dat  no  crammer  'gain,  massa  ; baei  I like 
atioder  black  pellow.  I tit  down  (stay) 
here  always;  dis  my  place;  you  my 
massa,  you  know  ; I make  black  pellow 
work ; 1 make  it  work ; he  no  gammon 
me,  massa.* 

44  Soon  after  this  harangue,  the  Doctor 
was  going  from  our  camp  to  the  village, 
which  is  called  by  its  native  name,  Carra- 
bean.  It  was  nearly  dark,  and  Mr.  Hep- 
pie,  the  black  constable  (for  that  is  his 
name),  called  out,  in  a thundering  voice— 

* Who  come  dare  ?*— ‘ A friend,’  was  the  ‘ 
answer.—' lO!  murry  go ot,'  says  Mr. 
Heppie;  * pose  dat  black  pellow,  I taid, 
dable,  what  he  do  dare?  why  for  he leabe 
black  camp  when  dark  ? Tit  (sit)  down. 
Den  I put  it  in  watch-house,  you  know, 
and  take  it,  massa,  when  urokah  (sun) 
jump  up.*  ‘That  is  very  right,  Heppie,* 
was  the  answer,  with  a hearty  laugh  at 
the  end  of  it.”— Page  75. 

A few  such  short  stories  as  these  no 
one  would  object  to ; but  we  are  sorry  to 
say  that  they  compose  the  staple  of  the 
work,  to  the  exclusion  of  the  useful  in- 
formation with  which  we  had  hoped  to 
find  it  stored.  A rapid  sketch  of  the 
principal  districts  of  the  colony,  their 
peculiarities,  and  capabilities,  is  indeed 
given  in  a sort  of  appendix ; but  even 
this  is  destitute  of  a single  map,  plan, 
or  other  illustration — a deficiency  which 
is  too  great  to  be  lightly  passed  over.  For 
all  purposes  of  reference,  indeed,  Went- 
worth’s New  South  Wales  still  remains 
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the  best  work  on  the  subject.  The  long 
account  of  the  method  of  rearing  Merino 
sheep  might  have  given  place  with  ad- 
vantage to  tables  of  the  prices  of  the 
various  articles  of  food  and  clothing  in 
the  colony,  which  we  were  highly  sur- 
prised at  not  being  able  to  find  in  the 
work. 

We  have  said  that  a “ removal  of 
some  of  our  working  population”  would 
be  calculated  to  be  productive  of  good. 
If  the  following  table  of  the  prices  of 
labour,  and  the  necessaries,  and  some  of 
the  luxuries  of  life  in  Australia  (which 
we  have  drawn  from  another  source  than 
Mr.  Dawson’s  book)  be  correct,  this  posi- 
tion is  incontrovertible;  but  it  says  no- 
thing in  favour  of  wholesale  transporta- 
tion. The  Sydney  Gazette,  of  May  29, 
1830,  asserts  that  this  table  lias  been 
drawn  up  with  great  care  and  attention. 
The  prices  are,  on  a yearly  average : — 

“ Meat. — Beef  per  lb.,  Id.  to  2d.  Mut- 
ton, J^rf.  to  3d.  Pork,  5rf.  to  Gd.  Veal, 
4 d.  to  (id.  Ham  (English)  2s.  to  2$.  Orf. 
Colonial,  1*.  to  li.  3*/.— -Fish  per  lb.  2d. 
to  Ad. — Bread,  finest  wheaten,  per  loaf  of 
21b.  Ad.  to  5 d. ; second,  2 fad.  to  3rf. — Rice 
per  lb.  2\d.  to  3d. — Spirits,  rum,  best  Ja- 
maica, per  gallon,  8*.  Ad.  to  10*.  C d.  Gin, 
best  Schiedum,  13*.  (id.  Colonial  10*. — 
Tea,  per  lb.,  2s.  to  2s.  Ad.  ; by  the  chest, 
1*.  6d.  Coffee,  per  lb.,  1*.  to  1*.  9 d. — 
Clothing  and  haberdashery,  about  25  per 
cent  above  English  prices.  Colonial- 
made  boots,  40*. ; shoes,  12*.  Furniture, 
cheaper  than  in  England. — Wages,  car- 
penter, per  day,  7*.  to  9*. ; bricklayer, 
and  mason,  7*.  to  9*.;  shoemaker,  12*.; 
day  labourer,  3s.  6 d.  to  4*.’’ 

STEAM  SHIPS  OF  WAR.* 

Impressed  with  the  importance  of  hav- 
ing steam  men-nf.war,  our  neighbours, 
(the  French)  as  early  as  1820,  sent  two 
officers  to  America  to  ascertain  and  re- 
port upon  the  properties  of  the  celebrated 
steam-vessels  of  that  country.  They  were 
Captain  Mongcry  of  the  Navy,  and  M. 
Marestier  of  the  Corps  of  Marine  En- 
gineers. Both  accounts  have  been  pub- 
lished by  the  French  Government,  and 
in  speaking  of  the  labours  of  M.  Mare- 
stier, the  Members  of  the  Institute  say, 
“ they  do  honour  to  the  corps  which  pro- 
duced such  an  engineer,  as  well  as  to  the 


• From  the  United  Service  Journal  for  March. 
1831. 


Naval  Administration  which  employed 
him.” 

The  Minister  of  Marine,  in  his  Report 
which  prefaces  the  printed  Budget  of 
1830,  announces — 

“ That  the  arrangements  necessary  to 
the  transformation  of  the  cannon-foundry 
of  the  Island  of  indret,  on  the  Loire,  into 
an  establishment  for  the  supply  of  en- 
gines for  the  use  of  the  sleatn-ship  dock- 
yard at  that  place,  were  not  commenced 
till  the  end  of  1828.  However,  notwith- 
standing the  delays  occasioned  by  a se- 
vere winter,  it  is  presumed  that  the  works 
will  be  sufficiently  advanced  lor  them  to 
bo  in  active  operation  by  the  beginning  of 
1830.” 

This  steam  dock-yard  has  already  fitted 
out  one  vessel,  Le  Pelican.  She  had 
four  wheels  and  four  engines,  of  60-horse 
power;  the  length  153  feet.  The  ma- 
chine was  made  at  Indret,  and  the  en- 
gineers who  directed  it  belonged  to  the 
establishment.  Two  steam-frigates  are 
now  building  at  this  place,  the  Castor 
and  Crocodile.  They  are  sister  ships: 
length  on  deck,  161  English  feet;  keel, 
150;  extreme  breadth  ou  deck  (where 
the  timbers  in  the  fore  and  after  parts 
curve  outwards  to  cover  the  wheel,  which 
is  amidships),  36  feet,  4 inches;  breadth 
amidships,  25  feet ; and  calculated  to 
draw  about  12  feet  water.  They  will  be 
armed  according  to  a Ministerial  dispateh 
of  the  25th  of  February,  1830,  which 
orders  that  steam-frigates  of  from  120  to 
200  horse-power  and  upwards,  are  to  be 
armed  with  six  24-pounder  carronades, 
and  three  of  Paixhans’  new  guns,  carry- 
ing a hollow  shell  shot,  and  having  a 12- 
inch  bore.  The  weight  of  this  gun  is 
inferior  to  that  of  a long  32-pounder. 

Last  May,  the  keels  of  three  other 
steam-ships  were  being  laid  down  at  In- 
dr<}t — the  C hi  me  re,  Salamandrc,  and 
Vautour,  of  the  same  dimensions  as  those 
described  above.  In  short,  the  French 
had  nine  armed  steam-ships  afloat,  and 
nine  were  constructing  in  1830,  that  is, 
their  steam  navy  already  consists  of 
eighteen  ships.  When  we  consider  this 
fact;  when  we  consider  the  powers  of  the 
steam-ship,  that  she  may,  almost  under 
all  circumstances,  escape  from  a sailing- 
vessel,  and  may  have  it  in  her  power,  as 
in  the  instance  of  a calm,  to  destroy  a 
three-decker;  when  we  hear  Captaius  in 
the  Navy  avow,  that  at  the  breaking  out 
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of  a war,  they  would  sooner  command  a 
cruising  steam-ship  than  the  favoured 
Endr/mion — it  is  really  surprising — me- 
lancholy— to  find  that  there  is  not  one 
steam  man-of-war  on  our  Navy  List. 
That  although  a house  has  been  finished 
some  time,  the  construction  of  engines 
has  not  even  commenced  in  our  dock- 
yards ! Can  it  be  believed  that  a nation 
which  claims  the  honour  of  the  inven- 
tion, should  be  so  stupidly  behindhand 
in  its  most  important  application  ? 

A steam-frigate  should  have  an  esta- 
blishment as  novel  as  its  wondrous  en- 
gine. Supposing  her  of  000  or  1000 
tons  burden,  a captain  should  command 
her  with  four  lieutenants;  the  office  of 
master,  as  at  present  constituted,  being 
much  better  performed  by  lieutenants, 
with  a proportion  of  midshipmen  and 
warrant-officers.  140  men  would  be  suffi- 
cient to  manage  her  simple  sails,  and 
man  two  powerful  boats  and  two  swift 
galleys.  She  should  be  armed  with  four 
of  General  Miller’s  bomb-cannon,  two 
long  24-pounders,  and  four  68-pound 
carronades;  in  all  ten  guns.  A draft  of 
twelve  feet  water  would  be  quite  suffi- 
cient. As  many  of  the  portions  of  the 
engine  as  possible,  with  the  boilers,  should 
be  situated  below  the  surface  of  the 
water ; the  boilers  ought  to  be  many,  at 
least  six  or  eight,  with  a means  of  stop- 
ping the  communication,  as  fitted  by  the 
French,  to  prevent  an  accident  occurring 
to  one,  affecting  the  whole  engine. 
Those  parts  unavoidably  exposed,  as  the 
paddle-boxes,  should  be  defended  by  a 
barricade,  or  covering  of  felt  or  cotton, 
sufficiently  thick  to  destroy  the  effect  of  a 
shot,  and  covered  with  patent  water- 
proof coating  and  tarpaulin  to  defend  it 
from  the  weather.  Colonel  Paixhans, 
moreover,  recommends  fortifying  the  bow 
with  plates  of  iron.  With  the  power  of 
making  from  ten  to  twelve  miles  an  hour, 
with  all  the  capabilities  enumerated,  and 
shot-proof,  who  would  not  he  proud  to 
earn  his  laurels  and  make  his  fortune  in 
such  a splendid  vessel  ? 

The  command  of  the  smaller  steamers 
should  devolve  on  commanders  or  lieu- 
tenants, according  to  circumstances. 
They  would  be  disposable  for  general  pur- 
poses, for  the  service  of  the  sea-ports,  for 
carrying  mails  and  dispatches,  to  attend 
fleets  and  line-of-battle  ships,  and  occa 
sionally  to  look  after  privateers. 


■ saxula’s  theory  of  locomotion. 

Sir, — It  is  now  several  mouths  since 
your  correspondent, Sax ula, promised  that 
lie  would  shortly  give  us  a full  explana- 
tion of  the  “ new  science  of  locomotion,” 
of  which  he  “ claims  the  discovery,”  and 
which  is  to  show,  among  other  things, 
how  the  famous  “ wheelbarrow  pro- 
blem,” about  which  he  has  since  been 
puzzling  your  readers,  is  to  be  performed. 
How  is  it  that  he  is  so  slow  in  the  per- 
formance of  his  promise?  Is  he  in  no 
fear  of  some  one  being  beforehand  with 
him  in  revealing  the  grand  secret?  I 
observe  there  is  a certain  John  Henry 
Clive,  Esq.  of  Cliell  House,  Stafford- 
shire, who  has  recently  t^ken  out  a pa- 
tent for  a discovery  in  locomotion* 
which  promises  results  exceedingly  like, 
and  quite  as  surprising  as,  those  of 
Saxula.  “ I can  wheel  myself,”  were 
Saxula’s  words,  “ up  the  steepest  road  in 
a common  wheelbarrow”  — “ My  little 
Triumph,  by  steam-power  alone,  per- 
formed the  wheelbarrow  problem  as  far 
as  a rise  of  six  or  seven  inches  in  the 

5ard.”  Let  only  so  and  so  he  done,  says 
!r.  Clive,  the  patentee,  and  the  wheel 
will  at  once  go  forward,  “ whatever  he  its 
weight,  or  whatever  be  the  ascent 
under  about  twelve  inches  in  the  yard? 
(Register  of  Arts,  for  February,  1831.) 
Must  not  Saxula  tremble  when  he  reads 
this  for  his  claim  of  priority  ? Here  is 
a gentleman  who  has  already  obtained 
a patent  for  doing  all  that  Saxula  pro- 
fesses to  do  ! Nay,  who  has  already  spe- 
cified all  about  the  manner  of  doing  it, 
and  (apparently)  left  Saxula  nothing  to 
reveal ! ! You  have  only,  says  Mr.  Clive, 
to  make  the  radius  of  the  crank  by  which 
rotation  is  produced  a little  longer  than 
usual,  and  the  business  is  done.  It  has 
been  customary  hitherto  to  apply  the  mo- 
tive-power to  a crank  not  extending  be- 
yond the  fulcrum  or  point  of  resistance ; 
and  this  it  is,  accordingto  Mr.  Clive,  which 
has  “ caused  all  locomotive-machines  to 
fail  in  surmounting  steep  ascents  or  bad 
roads but  let  the  crank  to  which  the 
power  is  applied  reach  beyond  the  ful- 
crum or  point  of  resistance,  and,  accord- 
ing to  the  same  patent  authority,  “ the 


• The  patent  is  for  **  certain  improvements  in  the 
construction  of.  and  machinery  for,  locomotive 

ploughs,  harrows,  and  other  maebiues  and  car- 
riages." Sealed  1st  July,  1830.  Specification  eu- 
i oiled  «9th  Dec.  1830. 
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wheel  will  at  once  go  round,  whatever 
the  weight,"  &c.  The  fact  may  be  so; 
r know  too  little  of  mechanics  to  presume 
to  suggest  a doubt  on  the  subject — but 
this  I will  say,  that  if  Mr.  Clive  is  right, 
then  all  who  have  ever  concerned  them- 
selves with  locomotive-machinery  (ex- 
cepting always  our  friend  Saxula  and 
the  said  Mr.  Clive)  have  been  prodigious 
blunderers  not  to  discover  so  simple  a 
truth  before.  I should  like  much  to 
know  what  Saxula  thinks  of  this  Mr. 
Clive  and  his  discovery,  and  whether  it  is 
really  by  the  same  or  by  any  different 
method  that  his  u little  Triumph”  has 
achieved  such  wonders. 

Yours,  &c.  Telum. 

P.  S. — What  if,  after  all,  Saxula  and 
John  Henry  Clive,  Esq.  should  prove  to 
be  one  and  the  same  person ! 


SELF-MOVING  MACHINERY  — REPLY  TO 

MR.  BADDELEY  — BY  ED.  VOCIS  RA- 
TIONIS. 

Sir, — Your  correspondent,  Mr,  Bad- 
deley,  in  No.  390,  page  383,  says,  “The 
first  error  into  which  the  author  of  The 
Voice  of  Reason  falls,  arises  from  a mis- 
conception of  the  construction  and  action 
of  overshot  water- wheels,”  which  he 
(Mr.  B.)  says  arc  “propelled  by  the  gra- 
vitating influence  or  weight  of  the  water 
contained  in  the  buckets  on  its  circumfer- 
ence, and  not  by  the  impulsive  force  or 
momentum  of  a stream  of  water  falling 
from  a height  and  striking  the  float-boards 
of  a wheel.’*  What ! Mr.  B.,  not  pro- 
pelled by  the  impulsive  force  or  momen- 
tum 1 Has  the  water  momentum  ? Yes. 
Then,  wiiat  does  it  do  with  it  ? Oh,  it 
imparts  it  to  the  wheel,  the  stricken  body. 
I iiave  had  a wheel  of  this  description  at 
work  for  years  close  to  my  dwelling,  and 
so  can  have  no  “ misconception  of  its  con- 
struction and  action.'*  It  acts  io  this  way  : 
when  the  men  shut  dowu,  as  it  is  termed, 
or  the  water  is  stopped — the  wheel  having 
gained  a velocity — revolves  for  a few  se- 
conds, sufficiently  to  discharge  the  water 
from  its  buckets.  If  then  this  wheel, stand- 
ing as  it  does  with  empty  buckets,  be  not 
propelled  by  the  momentum  of  the  stream, 
how  could  it  be  instantly  again  propelled 
— which  it  begins  to  be  the  moment  the 
water  is  let  on— the  first  bucket  which  it 
strikes  being  the  only  one  filled  ? Again, 
suppose  the  wheel  had  no  buckets  to 
contain  the  water  but  flat  boards,  after 
the  manner  of  an  undershot,  would  not 
the  momentum  of  the  same  stream,  imping. 


ing  against  its  upper  circumference  in  the 
direction  of  a tangent,  turn  it  the  same 
as  if  that  force  were  applied  to  any  other 
part  of  Its  circumference  in  the  direction 
of  a tangent,  even  the  under  part  1 It 
would  ; therefore  an  overshot  wheel  it 
propelled  by  the  momentum  of  the  stream. 
The  buckets  are  merely  an  economy  of 
power  in  aid  of  the  more  active  momen- 
tum of  the  stream,  and  contribute  by  their 
gravity  to  the  motion  of  the  wheel,  hav- 
ing previously  transferred  their  momen- 
tum to  it.  If  this  will  not  suffice,  to  call  in 
the  momentum  of  the  Fall  of  Niagara, 
or  a water-spout  from  the  clouds,  would 
be  ineffectual. 

The  next  error  which  Mr.  B.  points 
out,  he  says,  is  contained  in  the  follow- 
ing extract: — “ It  is  the  pressure  of  the 
atmosphere  upon  the  surface  of  the  fluid 
in  the  vessel  which  causes  it  to  rise  and 
flow  through  the  syphon  ; and  it  is  the 
pressure  of  the  air  added  to  the  weight  of 
water  in  my  vessel  which  impels  it  with 
such  force  through  the  orifice  at  the 
bottom  of  it.*'  In  this  Mr.  B.  thinks 
he  has  made  a discovery,  which  he  sup- 
poses I was  not  aware  of ; viz.  “ that 
the  atmosphere  presses  equally  in  every 
direction.’*  Well,  we  know  it  does; 
but  is  not  that  resistance  which  it  op- 
poses at  the  area  of  the  orifice,  over- 
come by  the  resistance  of  the  fluid  from 
within  the  vessel  ? Certainly  the  water 
will  escape,  in  spite  of  it,  with  vehement 
velocity  ; hence  this  pressure  of  the  air 
on  the  area  of  the  external  orifice  is 
overcome  by  something  within  the  vessel, 
via.  by  the  pressure  of  the  air  upon  the 
surface,  added  to  the  weight  of  water  in 
the  vessel ; for  if  the  pressure  of  the  air 
were  removed  from  the  surface  of  the 
fluid  in  the  vessel,  the  water  with  all  its 
gravity  would  not  readily  flow  even 
through  an  orifice  near  the  bottom.  Of 
this,  a canary-bird’s  fountain,  or  a vessel 
without  a wind-peg,  will  suffice  as  an  ex- 
ample. If,  then,  the  stubborn  water  will 
not  flow  by  its  gravity  from  the  canary- 
bird’s  fountain,  what  is  it  which  would 
make  it  flow  t Why,  admit  the  air  through 
a small  perforation  at  the  top,  and  then 
the  water  will  run  out  every  drop — con- 
sequently, it  is  the  air  which  causes  this 
effect. 

Again,  respecting  the  syphon,  Mr.  B. 
says,  “ the  atmosphere  presses  equally 
in  every  direction,  and  consequently  on 
each  end  of  the  syphon.”  Granted — for 
if  the  air  did  not  press  at  the  one  end  as 
well  as  at  the  other,  it  would  not  be  the 
air  which  caused  the  water  to  rise  to  the 
top  of  the  syphon  : but,  then,  in  order  to 
produce  that  effect,  the  pressure  of  the  air 
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ia  hindered  from  the  oritice  of  the  long 
leg,  by  placing  the  finger  on  it,  and  suck- 
ing the  air  out  of  the  syphon  by  a small 
tube  attached  to  it — so  tnat  the  pressure 
of  the  air  on  the  surface  of  the  fluid  forces 
the  water  through  the  orifice  of  the  short 
leg  into  the  vacuum  ; therefore,  in  this 
case  also  it  is  the  pressure  of  the  air 
which  does  it. 

Investigations  like  the  present,  say 
what  Mr.  B.  will,  and  superciliously  as  he 
may  be  pleased  to  treat  them,  are  not 
without  advantage.  You  see  the  Pump- 
maker  (No.  390,  p.  384)  is  on  the  look- 
out. I advise  him  to  improve  his  pumps ; 
the  expressing-fountaiu  is  an  improve- 
ment, and  who  knows  what  the  next  im- 
provement may  be.  “ Erroneous’*  as  the 
plan  of  the  “ Ed.  Vocis  Ratiouis”  is  pro- 
nounced by  some  persons  to  be,  it  ap- 
pears that  he  by  no  means  stands  alone 
in  his  delusion.  “ I tried  the  thing 
(says  this  Purapmaker)many  years  before, 
and  I have  reason  to  think  it  has  been 
tried  by  hundreds.”  Neither  is  it  from 
any  error  in  principle  that  the  thing, 
which  has  been  tried  so  often  has  failed  j 
no,  the  principle  is  admitted  to  be  cor- 
rect, but  the  practical  means  of  turning  it 
to  account  have  proved  inefficient ; our 
Pumpinaker’s  pumps  would  not  carry 
water  enough}  all  would  have  been  right 
but  for  the  imperfection  of  the  pumps — 
here  was  the  grand  obstacle.  Now  1 re- 
peat— improve  your  pumps  and  hydrau- 
lic machines,  so  that  they  may  be  able 
with  greater  facility  to  carry  water  suffi- 
cient ; for,  if  you  do  succeed,  how  will 
such  machinery  tend  to  cheapen  the  price 
of  a loaf  for  the  hungry,  and  provide  use- 
ful and  profitable  employment  for  thou- 
sands of  industrious  mechanics,  in  nume- 
rous branches,  to  which  such  perpetual 
water-mills  in  every  place  might  be  most 
economically  applied  ? No  expense  for 
coals,  no  filthy  smoke,  which  now  ren- 
ders the  atmosphere  of  manufacturing 
places  unwholesome.  The  Pumpmaker 
should  have  considered  that  the  great 
water-wheel  to  work  the  pumps  is  an  un- 
dershot, and  therefore  has  no  *•  boxes,**  by 
which  his  calculations  may  be  made  ; the 
quantity  of  motion  or  momentum  on  the 
wheel  being  measured  by  the  velocity 
aiid  quantity  of  the  moving  force  jointly. 

Yours,  &C.  Ed.  Vocis  Ratiouis .* 

Fei.  18,  1831. 


* The  work  alluded  to  is  not  the  political  pamph- 
let to  which  the  Kil.  M.  M.  refers,  but  e theological 
work  in  defence  of  the  Ckristiau  faith  against  the 
Age  of  Reason.  It  was  with  satisfaction  I observed, 
some  timesince.  the  laudable  efforts  of  the  Ed.  Al.  &1. 
to  prevent  the  theatre  of  the  Mechanics*  Institution 
being  converted  luto  au  arena  for  the  propagation  of 

lull  el  opinions;  and  I shall  be  happy  to  present 
biin  with  a copy  of  the  above-named  work  for  the 
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w ELEMENTS.” 

Sir, — Some  months  ago  a correspond- 
ent of  yours  (No.  362,  p.  330)  requested 
the  aid  of  your  learned  readers  in  solv- 
ing the  following  problem  : — “ Given 
the  difference  between  the  side  and 
diagonal  of  a square,  to  construct  iL” 
The  solution  must  be  entirely  deduced 
from  the  first  23  propositions  of  book  i. 
of  Euclid’s  “ Elements.”  Your  corre- 
spondent mentioned  the  work  in  which 
he  found  the  problem — “ Appendix  to 
* Euclid’s  Elements,’  by  J.  Newton.”  The 
name  induced  me  to  procure  a copy  of 
this  work  ; it  is  good  enough  in  its  way, 
but  reminds  one  that  every  Newton  is 
not  the  Newton. 

Well,  to  come  to  the  point,  I beg  to 
inform  your  correspondent,  that  if  he  has 
mastered  the  6th  proposition  of  this  Mr. 
Newton,  he  will  meet  with  no  difficulty 
in  the  23rd.  Tl/e  6th  is  as  follows : — 
“ Half  the  difference  of  the  base  angles 
of  a triangle  is  subtended  by  the  differ- 
ence of  the  sides  containing  the  vertical 
angle ;”  that  is,  “ if  from  the  greater 
base  angle  a straight  line  be  drawn  to 
the  opposite  side,  making  with  the  base 
an  angle  equal  to  half  the  difference  of 
the  base  angles  of  the  triangle,  the  seg- 
ment of  the  side  towards  the  base  is 
equal  to  the  difference  of  the  sides  con- 
taining the  vertical  angle.” 

Now,  this  theorem  is  intended  to  be 
demonstrated  by  the  first  six  propositions 
of  Euclid  only;  and,  for  my  own  part,  I 
honestly  confess  J cannot  see  how  it  is 
possible.  I think  you  will  admit  with 
me,  that  it  comes  in  prematurely,  even 
if  practicable.  It  is  premature,  1st.  be- 
cause it  speaks  of  the  difference  or  half 
difference  of  angles;  and,  2nd.  because 
it  assumes  that  the  greater  side  is  op- 
posite the  greater  angle ; and  I might 
even  add  that  it  deprives  Euclid’s  32nd 

nosition  of  a very  pretty  and  natural 
tetion. 

Perhaps  some  of  your  scientific  rea- 
ders will  give  a demonstration  of  the  6th 
proposition  of  Mr.  Newton  as  he  intended 
it,  i.  e.  by  the  first  six  propositions  of 


use  of  such  Members  of  that  Institution  as  cannot 
afford  to  purchase.  + 1 thiuk  eveiy  parson  whose 

real  interest  and  happiness  we  have  at  heart  will  do 
well  to  rend  it  before  they  die. — Eu.  V.  It. 

f It  had  better  be  sent  at  once  to  the  Library  of 
the  lustitutiou.— Eu.  M.  M. 
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Euclid,  and  no  more.  * Perhaps  the  Rev. 
Author  himself  (for  so,  I believe,  he  is) 
will  condescend  to  do  so,  or  your  corre- 
spondent to  whom  I have  already  alluded. 
Yours,  ficc.  Samuel  Simple. 


SAFETY  OF  STEAM-BOILERS. 

Bv  a Royal  Ordinance  in  France,  of 
March  27,  1830,  it  is  decreed  that  every 
boiler  employed  in  public  works  or  manu- 
factories, where  steam  is  equal  to  two 
atmospheres  and  over,  shall  have 

1.  Two  safety-valves  of  equal  dimen- 
sions, and  each  of  sufficient  size  to  dis- 
charge the  steam  freely  in  case  of  its  too 
great  tension. 

2.  Each  valve  shall  be  loaded  by  direct 
pressure,  and  without  the  intervention  of 
a lever,  with  a weight  equivalent,  at  most, 
to  one  atmosphere. 

3.  Near  one  of  the  valves  on  the  top  of 
the  boiler,  there  shall  be  adapted  a me- 
tallic plug,  fusible  at  the  temperature  of 
127°  centrigrade  (=  260.6°  Fahr.).  This 
plug  shall  be  of  such  a diameter  that 
its  free  surface  shall  be  four  times  as 
great  as  that  of  one  of  the  safety  valves. 

4.  One  of  the  valves  and  the  fusible 
plug  shall  be  locked  up  under  the  same 
grated  enclosure,  and  the  key  shall  re- 
main in  the  hands  of  the  principal  of  the 
establishment.  The  other  valve  shall  be 
under  the  direction  of  the  engineer  of  the 
machine. 

5.  Each  boiler  shall  be  furnished  with 
a manometer  open  to  the  air,  the  glass 
tube  of  which  shall  terminate  at  the 
height  of  twenty-eight  inches  (French) 
above  the  level  of  the  mercurial  surface 
pressed  by  the  vapour. 


NEW  PATENTS. 

Brief  Notices  of  Specifications,  Enrolled 
in  1831. 

Self-Relievino  Hooks,  Jeffrey  Shores , 
Blackicall,  Boat-builder , Patentee. — An 
iron  strap  is  fastened  to  each  side  of  the 
block  and  pulley-frame,  and  extends  a 
few  inches  below  it;  the  hook  turns  freely 
on  a pivot  placed  between  the  lower  ex- 
tremities of  these  straps  ; and  the  stem 
of  the  hook  is  made  so  much  heavier 
than  the  claw,  that  as  soon  as  any  weight 
attached  to  it  is  removed,  the  stem  falls 
back  and  the  claw  is  liberated  from  the 
ring,  or  eye,  which  it  occupied.  Date  of 


Patent , Nov.  1,  1830;  of  Specification , 
Jan.  1,  1831. 

Improvement  in  Looms,  John  Har- 
vey Sadler , of  Praed-street,  Paddingtonr 
Patentee — Includes,  first,  a method  of 
applying  the  oscillations  of  a pendulum, 
to  the  working,  by  one  man,  of  two 
looms ; and  second,  a method  of  actuat- 
ing the  looms  by  the  rotatiou  of  a shaft. 
Date  of  Pat.,  July  1,  1830;  of  Spec., 
Jan.  1,  1831. 

Improvement  in  Wheel-Carriages, 
Aug.  W.  Gillett,  of  Binniny/uun , Mer- 
chant, Patentee.  Improvnnent  communi- 
cated by  a Foreigner , residing  abroad — 
Consists  of  a wheel  within  a wheel,  or  a 
method  of  making  every  wheel  carry  its 
own  railway.  The  Editor  of  the  Register 
of  Arts  observes,  with  as  much  truth  as 
smartness,  of  this  invention — “ we  really 
thought  that  it  had  long  ago  been  wheel- 
ed out  of  the  catalogue  of  useful  inven- 
tions ; years  back  it  was  fairly  wheeled 
out  of  England,  but  it  appears  to  have 
floated  over  to  America,  where,  being 
picked  up  by  Jonathan,  he  regards  it  as 
the  wheel  of  fortune — posts  over  to  Eng- 
land, and  sells,  as  a grand  and  original 
discovery,  to  John  Bull  himself  his  own 
rejected  wares.”  Date  of  Pat .,  Nov.  4, 
1830  ; of  Spec Jan.  3,  1831. 

Improvement  in  Machinery  for 
Dyeing  Hats,  John  Bowler , of  South- 
wark, Patentee — Consists  in  making  the 
dipping-frame,  on  which  the  hats  are 
suspended,  revolve  on  pivots,  so  that  at 
every  quarter,  or  half  revolution  of  the 
frame,  a different  part  of  each  hat  shall 
be  upwards  when  raised  from  the  kettle 
to  dry,  and  thus  a greater  equality  in  the 
dyeing  be  obtained.  Date  of  Pat.,  Nov. 
4,  1830;  of  Spec.,  Jan.  3,  1831. 

New  Sheathing  for  Ships,  Mathew 
'Uzzieli,  of  Clif ton-street,  Finsbury - 
sq.  Gent.,  Patentee. — The  new  sheathing 
is  to  consist  of  100  parts  of  copper,  and 
from  5 to  7 parts  of  tin  ; and  the  plates 
are  to  be  first  annealed  and  then  passed 
some  twelve  or  fifteen  times  through 
laminating  rollers,  till  they  lose  their 
crystalline  appearance  on  being  frac- 
tured. Plates  thus  compounded  and  pre- 
pared are  stated  to  be  much  less  oxidizablc 
than  the  ordinary  copper  sheathing.  Date 
of  Pat.,  Jan.  6,  1830;  of  Spec.,  Jan.  6- 
1831. 

Independent  Safety-Boat,  W.  Do - 
bree,  Fulham,  Gent.,  Patentee — Cousists 
in  rendering  the  boat  buoyant  by  air- 
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tight  copper  tubes.  The  same  thing  was 
proposed  by  a Mr.  Watson,  about  a year 
ago,  and  by  many  others  before  him.  Date 
of  Pat.,  Any.  5,  1830;  of  Spec.,  Jan.  8, 
1831. 

Improvement  in  Propelling  Ves- 
sels, Thomas  Bulkeley,  M.  D.,  Patentee. 
— The  object  of  this  improvement  is  to 
enable  the  crew  of  a ship  to  propel  it  by 
the  application  of  their  manual  power  to 
the  capstan,  when  the  sails  are  rendered 
useless  by  calms  or  otherwise.  The  cap- 
stan turns  on  an  axis,  on  which  is  fixed 
a drum,  round  which  drum  an  endless 
chain  or  band  passes,  to  actuate  a pair  of 
spur  wheels  that  communicate  motion  to 
a pair  of  pinions,  on  the  axis  of  a set  of 
paddle-wheels.  These  paddle-wheels  are 
so  constructed  that  they  may  be  detached 
and  taken  to  pieces  when  not  in  use. 
Date  of  Pat.,  July  19,  1830;  of  Spec., 
Jan.  19,  1831. 

( To  it  regularly  continued. ) 

EMERY  CLOTH. 

There  is  an  immense  consumption  of 
sand  paper  and  of  emery  paper,  both  in 
private  families  for  cleaning  furniture 
and  utensils  of  iron  and  steel,  and  still 
greater  in  manufactories  of  hardware  of 
all  descriptions.  But  paper  is  so  brittle 
that  it  will  not  hold  together  after  hav- 
ing been  used  a little  while,  and,  unfor- 
tunately, this  happens  just  when  its  qua- 
lity as  a polisher  is  the  best,  from  the 
coarser  grains  of  sand  or  emery  having 
been  rubbed  off.  By  substituting  the 
cheapest  kind  of  calico  for  paper,  an  arti- 
cle has  been  produced,  the  durability  and 
utility  of  which  far  more  than  compen- 
sate the  additional  cost.  The  inventor 
is  a Mr.  T.  Lowthorp.  The  sand,  pound- 
ed glass,  and  emery,  are  to  be  sorted  by 
washing  over  in  the  usual  way,  and  then 
are  to  be  dried  for  use.  The  calico  best 
suited  for  this  purpose  should  he  thirty- 
two  inches  wide,  of  a strong  even  thread, 
but  not  too  coarse,  and  which  has  been  as 
little  dressed  as  possible.  It  is  to  be  put 
into  stretching  frames  two  yards  long, 
and,  after  being  wetted  with  warm  size, 
is  to  be  stretched  to  a width  of  thirty-six 
inches.  The  size  employed  for  this  pur- 
pose is  composed  of  2lbs.  of  good  glue, 
dissolved  in  six  quarts  of  warm  water, 
and  then  mixed  with  two  quarts  of  water 
that  has  previously  been  boiled  with  half 
an  ounce  of  alum,  and  six  ounces  of  good 


wheaten  flour.  The  mixture  is  to  be  put 
over  the  tire  in  any  convenient  vessel, 
and,  when  it  begins  to  bubble,  is  to  be 
poured  out  into  a pan  for  use.  On  the 
dry  calico,  still  in  the  frame  and  stiff 
with  the  coating  of  size,  is  to  be  laid  bn 
another  coat  of  a stronger  size,  made  by 
dissolving  4lbs.  of  glue  in  three  quarts 
of  warm  water,  and  adding  one  pint  of 
the  first  size,  together  with  an  ounce  of 
gum  arabic,  and  an  ounce  of  gum  traga- 
canth.  While  this  strong  size  is  yet  wet, 
the  emery,  sand,  or  glass-powder,  is  to 
be  sifted  on  as  evenly  as  possible,  and 
the  calico  is  again  set  to  dry,  and  is  after- 
wards brushed,  to  remove  the  loose  par- 
ticles; a second  coating  of  strong  size  is 
then  to  be  laid  on,  and  is  to  be  covered 
with  another  layer  of  sifted  emery,  (See. 
It  is  then  again  to  be  dried  and  brushed, 
and  is  now  ready  to  be  removed  from  the 
frame,  and  cut  up  into  sheets  for  sale  or 
for  use. 


MISCELLANEOUS. 

Dicing.  Bell  Accident.— The  other  day,  while  two 
men  were  down  in  a diving-bell,  executing  some 
repairs  on  the  piers  of  Westminster  Bridge,  the  pipe 
suddenly  hurst.  One  of  the  men,  knowing  his  dan- 
ger, immediately  slipped  from  under  the  bell,  swam 
to  the  surface,  and  escaped.  The  hell  was  then 
drawn  up,  and  the  other  workman  taken  out  in  a 
senseless  state,  but  after  u short  time  he  was  happily 
recovered. 

Nes  Cause  of  Explosion  in  Coal  Mines. — Mr.  Bud- 
die has  seut  to  the  Natural  History  Society  of  New- 
castle, an  accountof  a singular  phenomenon  occurring 
in  the  east  drift  of  Jarrow  Colliery,  where  it  was 
found  that,  as  the  workmen  proceeded,  powerful  erttc- 
tatious  took  place  when  the  coal  was  struck  by  the 
pick.  These  were  as  loud  as  the  report  of  a Inusket, 
and  bv  their  force,  large  splinters  of  coal  were  thrown 
off,  much  to  the  alarm  and  annoyance  of  the  work- 
men Mr.  U.  suggests  ttiat  a late  accident  may  be 
attributed  to  an  eruption  of  this  nature,  but  of  much 
greater  magnitude. 

Vacuum  Engine. — A few  weeks  ago  an  engine  of 
a new  construction  was  put  into  operation  for  the 
purpose  of  draining  Sohain  Meer  in  the  Fen  district. 
The  principle  of  the  machine  is  the  formation  of  a 
vacuum  in  a cylinder  by  the  combustion  of  hydro- 
gen gas,  and  forcing  water  into  this  vacuum  by 
means  of  atmospheric  pressure.  It  is  said  to  be  ca- 
pable of  being  worked  at  two.thirds  of  the  expeuse 
of  a steam-engine. — Monthly  llcciew,  for  March. 

Dr.  Wollaston  had  a very  extraordinary  facility 
of  modifying  sounds  to  his  ear,  so  as  to  increase  or 
lessen  them  to  almost  any  degree ; this  he  effected 
by  the  peculiar  exertion  of  a pair  of  muscles  con- 
nected with  the  tube  of  the  car. — Ibid, 

Foreign  Competition. — “ A carver,”  in  a letter  to 
the  Times,  states,  " for  the  information  of  the  libeial 
and*  patriotic  subscribers  to  the  fund  for  the  restora- 
tion of  York  Minster,  that  a very  large  proportion 
of  the  new  carved  ornaments  for  the  stalls,  screen, 
iVc.,  have  bi-en  carved  by  Hutch  and  Flemish  carv- 
ers, while  score’  of  <>ui  own  countrymen  (clever. 
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competent  workmen)  are  welting  the  streets  without 
employment."  The  reason  assigned,  is  *•  cheapness, 
not  want  of  taleut,  the  pattern  being  made  in  Eng- 
land and  sent  abroad  to  be  multiplied.”  [It  would 
require  a stronger  case  than  is  here  made  out  to  con- 
vince us  that  there  is  any  thing  to  blame  in  the  con- 
duct of  the  managers  of  the  restoration  in  question. 
Mr.  “ Carver"  wishes  it  to  be  believed  that  while 
Oiere  are  “ scores”  of  **  clever,  competent  workmen 
walking  our  streets  without  employment."  it  is  found 
cheaper  to  send  the  patterns  abroad  to  be  multi- 
plied— spite  of  all  the  expense  of  carriage  to  and  fro, 
agency,  duties,  tec.  than  to  employ  auy  of  those  idle, 
street- walking  workmen  to  do  the  work.  The  thing 
is  incredible — Mr.  •*  Carver's"  statement  refutes  it- 
self. He  is  evidently  some  disappointed  wouid-be 
contractor. — Ed.  M.  M.] 

Oil  of  Sweet  Almond s is  often  adulterated  with  oil 
of  poppy  seeds.  When  you  suspect  this  to  be  the 
case,  agitate  the  oil  in  a phial,  w hen,  if  there  has 
been  any  suoh  iutermixtuie,  bubbles  will  attach 
themselves  to  the  sides;  a circumstance  which  does 
not  occur  when  the  oil  is  pure.— Ameiieau  Journal 
of  Science. 

Hard  Work. — The  ore  from  which  the  copper  of 
the  Hartz  mountains  is  eatracted  is  so  excessively 
compact  and  hard,  as  eveu  to  defy  gunpowder.  The 
following  extract  from  a proces-verbal  drawn  up  in 
180B,  will  give  some  idea  of  the  obstacles  which  the 
miners  of  this  district  have  to  contend  with:— “ A 
workman  was  employed  88  hours  in  boring  a hole  4 
inches  deep;  during  this  time  201  boring-augers 
were  reb&rdeued.  26  were  remounted  with  steel,  and 
120  were  entirely  destroyed." 

What  Mules  think  of  Railway  Conveyance.— 1 he 

Eroduce  of  the  Maunch  Chink  Coal  (anthracite) 
line,  in  Pennsylvania,  is  conveyed  to  a village  of 
the  same  name  in  waggons,  running  on  an  inclined 
railway;  and  to  each  train  of  42  waggon*  there  are 
7 cars  attach*!  containing  28  mules/which  are  em- 
ployed  to  draw  back  the  waggons  wheu  emptied. 
Professor  Silliman  states,  that  the  mules  readily  per- 
form the  duty  of  drawing  up  the  empty  waggons, 
but  that  M having  once  experienced  the  comfort  0/ 
riding  down,  they  appear  to  regard  it  as  a right,  and 
neither  mild  nor  severe  measures,  not  even  the  sharp- 
est whipping,  cun  ever  induce  them  to  desceud  in 
any  other  way.” 

• - *•  * * 4 

Seamen  Exempted  from  Stone.— In  an  elaborate  and 
able  essay  upon  Calculus,  by  Mr.  A C.  Hutchinsou, 
contained  in. a recent  volume  of  the  Medico-Chiror- 
gical  Transactions,  we  are  furnished  with  a piece  of 
novel  aud  interesting  information.  Mr.  Hutchinson 
proves  that  stone,  gravel,  gout,  scrofula,  and  cuta- 
neous diseases,  (all  of  which  be  consider*  to  be  at. 
lied,  inasmuch  as  they  all  occur  ip  the  same  diathe- 
sis;  seldom  or  uever  afflict  seafaring  people;  he 
shows,  by  official  documents  from  the  N aval  Medical 
Board,  and  from  surgeons  of  sea-port  hospitals,  that 
during  the  last  thirteen  years  not  a single  case  of 
stone  or  gravel  has  occurred  iu  the  navy,  among  an 
anuual  average  of  23,000  seamen  employed,  and 
that  only  one  casein  a merchant  seaman  has  been  re- 
ceived in  the  sea-port  hospitals  during  the  above  pe- 
riods out  of  a floating  maritime  population  of  about 
183.000,  although  700  operations  for  the  stone  had 
beeu  performed  within  the  same  period  in  these  cea. 
pert  hospitals  on  other  individuals.  Mr.  Ilutchiu- 
son  also  shows  that  stone  has  been  more  prevalent  in 
Scotland  than  iu  England  during  the  last  ten  fears, 
there  being  only  one  case,  in  an  average  of  about 
83,000  of  the  population  of  the  former  coontry, 
while,  according  to  Dr.  Yelloly,  there  has  beep  oue* 
case  in  an  average  of  every  108,000  0f  the  population 
of  the  latter.  . 


Pursuit  of  Knowledge  under  Difficulties . — Mr. 
Editor,  I have  been  much  pleased  and  indeed  in- 
structed, by  the  sensible  observations  which  you 


have  from  time  to  time  made,  iu  your  valuable 
periodical,  upon  various  publications  relating  to 
science  and  the  acquisition  of  general  knowledge. 
I fully  coincide  with  you  in  your  judgmeut  respect- 
ing that  volume  of  the  Librury  of  Entertaining 
Knowledge  upon  the  pursuit  of  knowledge  under 
difficulties.  I am  myself  a practical  illustration  of 
its  useful  tendency,  for  liaviag  relaxed  from  a rule, 
which  I had  laid  down  for  tnysalf,  of  rising  at  six 

0 clock  every  morning,  by  delaying  au  hour  beyond 
that  time,  1 had  no  sooner  read  the  first  number  of 
that  delightful  volume,  than  I recurred  to  my  old 
rule,  aud  trust  that  I shall  never  again  deviate  from 
it.  The  second  volume  is,  as  you  say,  much  infe- 
rior to  its  precursor,  being  extremely  languid,  and 
wanting  the  spirit-stirring  energy  of  the  former.  I 
was  much  disappointed  to  observe  the  omission  of 
the  famous  Rousseau,  as  au  example  to  encourage 
the  poor,  unfriended,  and  plodding  lover  of  know- 
ladge:  bis  unwearied  efforts  to  acquire  a beautiful 
style  of  composition— his  incessant  toil  to  gain  a per- 
fect knowledge  of  music— are  iustances  of  perse- 
verance that  are  worthy  to  be  recorded  with  similar 
qualities  in  Heyne,  Hunter,  Hutton,  or  Ferguson. 

1 might  mention  many  other  foreign  names,  supe- 
rior to  several  of  the  Englishmen  which  are  record- 
ed iu  the  volume;  tbisl  consider  n defect — for  surely 
the  work  is  not  meant  merely  for  Englishmen,  but 
tor  men  in  general;  and  1 trust  that  its  useful  pages 
will  be  translated  into  the  languages  of  ajl  Europe, 
to  arouse  the  dormant  energies  of  the  listless,  the 
pennyless,  aud  solitary,  who  languish  with  the  thirst 
for  knowledge,  yet  despair  under  the  idea  that  its 
sources  are  to  be  reached  by  those  only  who  have 
money  and  time  fully  at  their  command.  1 hope  we 
shall  have  no  more  such  minute  works  as  those  upou 
insect-architecture  and  insect-transformation,  which 
should  b*ve  been  condensed  within  half  their  present 
bulk  ; such  volumes  are  qot  of  a nature  to  instruct 
the  general  reader— the  are  more  suited  to  the  mi. 
croscopic  philosopher,  scrutinising  for  principles  in 
the  multitude  of  tacts.  Permit  me  to  suggest  a work, 
much  wanted,  in  a complete  aud  cheap  form,  and 
one  which  would  come  into  the  scope  of  the  Library 
of  Useful  Knowledge;  I mean  a number  or  two  de- 
voted to  the  explanation  of  the  use  of  instruments, 
such  as  sectors,  rules,  sextauts,  globes,  Arc  ; as  those 
now  extant  are  expensive,  and  they  include  scarcely 
any  modern  inventions. — Believe  me,  with  sincere 
and  grateful  respect,  your  constant  reader, 

T.  I,.  D. 

[We  approve  highly  of  the  suggestion  with  which 
our  correspoudeutconcludes,  and  recommend  it  t«  the 
consideration  of  the  Useful  Kuowledge  Society.— 
Ed.  M.  M.J  . 


INTERIM  NOTICES. 

'*  * • * * f 

A.  B.  T.  in  our  next. 

Eli's  communication  is  very  clever,  but  uot  at  all 
suited  to  our  pages. 

Mr.  S.  fl.  will  find  a letter  at  the  Post  Office, 
Manchester. 
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Strange  and  unnatural  ! let  us  stay  aud  see 
Thjs  pageant  of  a Prodigy  ; 

Lo  ! of  themselves,  the  enlivened  chessmen  move. — Cowley. 
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A SCHEME  FOR  PLAYING  CHESS,  SUITABLE 
TO  PUBLIC  EXHIBITIONS. 

Sir, — The  early  history  of  chess  is  in- 
volved in  much  uncertainty — some  au- 
thors wishing  to  make  it  appear  of  greater 
antiquity  than  is  allowed  by  others.  Dr. 
Hyde*  has  traced  it  as  an  invention  of 
the  Hindoos,  many  years  before  Christ; 
most  writers  concur  in  the  same  opinion. 
However,  in  bis  Historical  Disquisition  on 
Chess,  the  Hon.  Daines  Barrington  main- 
tains that  it  originated  with  the  Chinese. 
It  is  staled,  ou  the  authority  of  a Chinese 
M.S.,  that  one  Hemsing,  commander  of 
a Chinese  army,  379  years  after  the  time 
of  Confucius,  taught  his  men  the  game 
for  the  express  purpose  of  reconciling 
them  to  the  perilous  situation  in  which 
they  happened  to  be  at  the  time,  iu  which, 
it  is  added,  he  fully  succeeded.  1 f tra- 
dition may  be  relied  on,  chess  was  in- 
tended as  “an  image  of  war,”  and  as 
such  we  find  it  to  have  been  made  use  of 
by  Pyrrhus,  who  was  in  the  habit  of 
forming  and  communicating  his  designs 
for  the  order  of  battle  by  the  results  of 
chess  men. 

Chess  has  been  cultivated  in  every 
civilized  country;  our  ancestors  appear 
to  have  been  very  partial  to  this  game  be- 
fore cards  became  the  fashion;  many 
English  families  having  emblazoned  on 
their  arms  chess-boards,  and  also  chess- 
rooks.  The  Game  of  Chess,  published 
by  Caxton,  in  1474,  has  many  curious 
particulars  on  this  head ; among  other 
facts  it  is  mentioned  as  a fashionable 
amusement  in  most  houses  of  rank  iu  the 
time  of  Richard  III.  Than  chess  few 
games  have  been  spoken  of  in  more 
laudatory  terms,  nor  has  praise  on  any 
other  been  more  deservedly  bestowed.  It 
requires  the  greatest  possible  address  to 
play  it  well,  as  success  is  by  no  means 
dependant  on  chance ; it  has  no  con- 
nection with  gaming ; it  has  beeu 
plavedby  popes,  emperors,  kings,  princes, 
with  costly  figures  of  gold,  silver,  or 
ivory,  and  the  poor  Indian  has  played  it 
with  different-coloured  pebbles;  it  is  a 
delightful  relaxation  for  the  learned,  and 
not  less  so  for  the  illiterate,  and  has  been 
very  properly  styled  “ a gymnasium  of  the 
mind.” 

Twiss,  in  his  work  on  chess,  quotes  the 


* Author  of  a very  elaborate  treatise,  entitled  I)e 
Ludis  Orieatahbus,  by  the  Kev.  Ur.  Tbotuai  Hyde, 
Kiy4 ; reprinted  at  Oxford,  1767 


following  from  Dr.  Hyde,  where  he  says, 
“Don  John,  of  Austria,  had  a chamber 
in  which  was  a chequered  pavement  of 
black  and  white  marble  ; upon  this  living 
men  moved  under  bis  direction,  accord- 
ing to  the  laws  of  chess.” 

“ 'Hie  same  thing  is  told  of  a Duke  of 
Weimar,  who,  in  squares  of  black  and 
white  marble,  played  at  chess  with  real 
soldiers.” 

About  1783  the  celebrated  Automaton 
Chess-player,  dressed  in  a Turkish  cos- 
tume, was  exhibited  in  London.  The 
history  of  this  curious  production  is  well 
known,  especially  one  singular  quality, 
entitling  it  to  an  epithet  made  use  of 
by  Dryden,  for  it  was,  in  reality,  an  “ un- 
checkmated man.” 

These  are  two  of  the  most  striking  in- 
stances which  the  history  of  chess  affords 
of  the  game  being  played  out  of  the  com- 
mon routine.  We  have  here  living  men 
in  lieu  of  images,  and  an  image  in  the 
place  of  a living  player.  It  is  now  my 
intention  to  proceed  with  a brief  account 
of  a scheme  for  playing  this  noble  and 
scientific  game  with  an  animated  drama- 
tis personae,  but  in  a manner  much  simi- 
lar to  a pantomime,  and  suitable  for  pub- 
lic exhibition.  It  differs  from  any  other 
plan  that  has  been  adopted,  in  this,  that 
though  men  or  boys  be  employed,  the 
whole  game  may  be  gone  through  with- 
out breaking  silence,  except  to  proclaim 
“ check,”  or  otherwise  distracting  the  at- 
tention of  an  assembly.  That  it  is  possi- 
ble to  place  persons  dressed  in  appropriate 
costume  on  a chequered  plain,  and  in- 
form them  when  and  where  to  move  by 
a mechanical  process,  will,  I hope,  be 
evident  from  the  following  description  of 
the  machinery  intended  for  this  purpose. 

In  the  centre  of  the  exhibition  room 
let  a platform  be  raised  two  or  three  feet, 
and  marked  out  into  64  squares;  this 
will  serve  for  the  chess-board  on  which 
the  actors  will  have  to  perform  their  seve- 
ral parts  according  to  the  rules  of  chess. 
The  engraving  represents  this  platform, 
or  stage,  in  its  complete  state,  and  the 
game  pretty  far  advanced.  Underneath 
are  shown,  fig.  1,  a perspective  view  of 
the  chequered  stage,  with  (aa)  64  wires 
descending  from  the  centre  of  each  square 
to  the  same  situation  in  corresponding 
ones  on  the  board,  b>  c,  underneath.  These 
wires  are  then  drawn  towards  the  end,  e, 
of  the  lower  board,  and  passing  below  the 
long  roller,  d,  which  may  be  grooved,  or 
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have  small  pins  to  keep  the  wires  in 
order,  they  rise  up,  as  at  //,  to  the  small 
chess-board,  <7,  each  wire  from  the  large 
squares  touching  a corresponding  square 
on  this  smaller  board.  This  last  arrange- 
ment is  necessary,  because  the  movements 
of  the  actors  will  have  to  be  regulated  by 
those  of  the  player  or  players  at  the  board, 
g.  The  wires  running  along  the  side  of 
the  roller  d at  e (48  in  number)  are  pur- 
posely not  drawn  to  their  proper  length,  to 
prevent  a contusion  of  lines  in  so  small  a 
iigure ; it  was  thought  sufficient  to  define 
only  the  wires  at  the  extremities  of  g. 
The  roller  d serves  to  ease  the  action  of 
the  wires,  as  well  as  to  keep  them  from 
being  entangled. 

Fig.  2 is  au  enlarged  view  of  a single 
square  of  the  board  g (fig.  1),  having  a 
pawn  placed  on  it,  and  at  A,  the  head  of 
a long-shanked  hook,  t,  which  will  ex- 
plain the  manner  of  fixing  the  wires.  The 
64  squares  of  g being  formed  in  a like 
manner,  it  is  intended,  on  moving  the 
piece,  which  in  the  present  case  would 
be  a pawn,  A must  be  pulled  up  by  the 
hand,  which  will  give  notice  to  the  actor 
representing  that  pawn  in  the  exhibition 
room,  that  he  will  soon  have  to  perform 
the  same  thing.  The  game,  in  other  re- 
spects, played  on  this  board,  will  be  after 
the  usual  manner  with  common  chess 
men.  The  wires  attached  to  the  several 
hooks,  t,  of  the  board  g are  made  to  act 
upon  a small  trap-door  in  each  square  of 
the  stage.  Fig.  3 represents  one  of  these 
closed,  and  fig.  4,  the  same,  as  when 
opened  by  way  of  signal ; to  keep  them 
from  doing  so  of  themselves,  they  ought 
to  have  a small  spring  or  weight.  Now, 
a stage  properly  fitted  up  in  this  way 
might  be  neatly  covered  with  a fine  car- 
pet, having  the  squares  printed  on  it; 
this  would  not  make  it  the  less  percepti- 
ble to  the  actor  when  to  move,  nor  more 
difficult  to  observe  the  square  for  which 
the  player  at  the  hoard  g (fig.  1)  might 
destine  him.  When  the  actor  has  to 
move  to  an  occupied  square,  he  is  to 
know  it,  not  by  seeing  the  trap-door,  hut 
by  the  actions  of  the  occupant  of  that 
square.  For  example : when  the  black 
know  it  is  their  turn  to  move,  and,  we 
will  suppose,  a pawn  receives  the  signal 
by  the  movement  of  the  trap-door  against 
his  foot,  how  is  he  to  know,  provided  he 
finds  he  is  not  to  advance,  and  the  square 
on  each  side  of  him  has  an  adversary, 
which  of  these  two  he  is  to  attack  ? Why, 


one  of  them  (the  white)  will  have  received 
a signal  at  his  foot,  and  knowing  it  is 
not  the  white’s  turn  to  move,  and  aware 
he  is  to  be  attacked,  prepares  as  if  ho 
would  defend  himself — this  is  quite 
enough  for  the  pawn,  the  attack  imme- 
diately follows,  and  he  takes  possession  of 
the  square.  It  is  first  to  he  understood 
that  each  man  must  keep  as  quiet  as  pos- 
sible ; that  the  right  foot  he  placed  lightly 
over  the  trap-door,  and  that  tire  moves  be 
made  deliberately.  Retrograde,  aftiiP'all 
other  movements,  may  be  ascertained  by 
fixing  the  number  of  heats  oti-  the  ftwto 
he  given  by  the  trap-door  (figs.  3 anil  4). 
1 1 cannot  be  necessary  to  say  more  on'ttie 
dresses  than  that  complete  scarlet 
white  uniforms  would  be  the  most  appro- 
priate, and  that,  as  regards  the  castles  and 
knights,  their  horses  and  elephants  might 
be  fashioned  of  strong  pasteboard,  with 
drapery  hung  round  the  body  in  such  a 
manner  as  to  hide  the  men’s  feet  ;-fhe 
castles  having  small  windows  in  front, 
the  actor  would,  through  them,  have  a 
clear  view  of  the  stage.  Professors  of  the 
game,  or  the  examples  given  in  chess 
hooks,  might  be  employed  in  playing  the 
games  in  the  ante-room,  where  the  small 
chess-board,  g , would  be  kept 

This  scheme  would  afford  an  agreeable 
means  for  our  chess  clubs  to  exercise  their 
skill  to  the  entertainment  of  themselves 
and  their  friends.  And  more  instruction 
might  likewise  he  obtained  from  seeing 
such  games  as  are  laid  down  by  Philidor 
and  others  played  in  this  manner,  than 
011  the  common  board,  where  the  study 
must  needs  he  as  confined  as  it  is  tedious. 

Among  the  curiosities  of  chess,  some 
of  the  principal  ones  have  been  glanced 
at,  but  the  “ game  of  ches.se  play’’  does 
not  appear  ever  to  have  been  applied  as 
here  preposed.  To  all  true  admirers  of 
this  princely  exercise  it  would,  I feel  per- 
suaded, be  no  less  gratifying  to  them 
than  to  the  writer  to  see  this  exhibition 

" Of  armies  on  the  checquer'd  held  array’d. 

And  guiltless  war  in  pleasing  form  display’d.'' 

Yours,  &c.  Henry  D . 

Liverpool,  February  t 1331. 

GILDING  (INQUIRY  ANSWERED) WR1TINO 

IN  GOLD. 

Sir, — In  reply  to  the  inquiry  of  M.  P., 
at  page  447  of  your  last  volume,  I would 
observe,  that  he  has  not  stated  whether 
the  composition  to  which  he  alludes  is 
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used  for  gilding  the  edges  of  books  or  the 
leather.  For  gilding  the  edges  of  books 
and  paper,  some  workmen  use  glaire, 
others  prefer  parchment  size,  and  some- 
times a composition  formed  of  four  parts 
Armenian  bole,  and  one  of  candied  sugar, 
ground  together  with  water  to  a proper 
consistence,  and  laid  on  by  a brush  with 
the  white  of  an  egg. 

For  lettering  and  gilding  on  leather, 
glairing  is  most  frequently  the  only  pre- 
aration  that  is  resorted  to ; sometimes, 
owever,  very  finely  powdered  yellow 
resin,  or  gum  mostich,  is  dusted  over  the 
leather;  upon  the  hot  tools  or  letters 
being  applied,  the  gum  or  resin  melts  and 
securely  fixes  the  gold  leaf  to  the  leather 
in  the  parts  which  have  been  touched  by 
the  tool. 

As  your  correspondent  wishes  to  know 
the  method  of  gilding  on  silk,  1 have  ex- 
tracted the  following  from  Nicholson’s 
Operative  Mechanic,  as  being  likely  to  an- 
swer his  purpose : — 

“ To  gild  silk,  satin,  ivory,  &c.  by 
hydrogen  gas  : — Immerse  a piece  of  white 
satin,  silk,  or  ivory,  &c.  In  a solution  of 
nitro-muriate  of  gold,  in  the  proportion 
of  one  part  of  the  nitro-muriate  to  three 
of  distilled  water.  While  the  substance 
to  be  gilded  is  still  wet,  immerse  it  in  a 
jar  of  hydrogen  gas,  and  it  will  soon  be 
covered  with  a complete  coat  of  gold. 
This  experiment  may  be  very  prettily  nnd 
advantageously  varied, as  follows:— Faint 
flowers,  or  other  ornaments,  with  a very 
fine  camel-hair  pencil,  dipped  in  the  above 
mentioned  dilute  solution  of  gold,  on 
pieces  of  silk,  satin,  &c.  and  hold  these 
over  a Florence  flask,  from  which  hydro- 
gen gas  is  evolved  during  the  decomposi- 
tion of  the  water  by  sulphuric  acid  and 
iron  filings.  The  paiuted  flowers,  icc.  in 
a few  minutes  will  shine  with  all  the 
splendour  of  the  finest  gold.  A coating 
of  this  kind  wilt  not  tarnish  on  exposure 
to  the  air  or  in  washing.” 

I cannot  close  this  communication  on 
the  subject  of  gilding  without  laying  be- 
fore your  readers  the  following  easy  and 
effectual  method  of  writing  in  gold,  in- 
vented by  J.  Hemming,  Esq,,  one  of  the 
Vice-Presidents  of  the  London  Mechanics’ 
Institution. 

Take  a small  quantity  of  boiled  linseed 
oil,  to  which  add  sulphuric  aether  until  it 
is  sufficiently  fluid  to  flow  freely  from  a 
common  pen  ; with  tins  composition  write 
on  paper,  card,  or  any  other  similar  sub- 
stance, and  cover  the  writing  with  leaf- 


gold  ; in  a few  minutes  the  sether  will 
have  evaporated,  leaving  a very  thin  film 
of  oil  behind,  which  will  effectually  secure 
the  gold  leaf  to  the  paper  or  other  sub- 
stance, and  the  superfluous  gold  may  be 
wiped  off  in  the  usual  manner,  when 
every  stroke  of  the  pen  will  appear  gilt. 
From  the  rapidity'  with  which  aether  eva- 
porates, it  is  necessary  to  write  but  a little 
at  a time — writingand  gilding  alternately, 
until  the  whole  is  completed. — Yours,  Sec. 

YVm.  Baddelky. 

March  4,  1831. 

ADVANTAGES  OP  STEAM-VESSELS  IN  THE 
EVENT  OF  A WAR.* 

In  a late  debate  in  the  French  Cham- 
ber of  Deputies,  Mr.  Mauguin  is  report- 
ed, in  speaking  of  the  chances  of  war,  to 
have  said,  “ What  nation  will  dare  to  at- 
tack us?  Will  it  be  England?  With 
steam-boats  we  can  carry  arms  and  bat- 
talions into  Ireland.”  The  intimation 
thrown  out,  and  the  opinion  expressed  in 
this  short  sentence,  are  most  important 

I have  long  felt  that  the  question  of  the 
effect  of  the  power  of  steam  as  applied  to 
vessels,  was  one  that  required  the  utmost 
consideration  on  the  part  of  those  en- 
trusted with  the  management  of  the  na- 
val affairs  of  this  country,  so  as  to  be  fully 
prepared  to  take  the  utmost  advantage  of 
it  in  the  event  of  a war.  I hope  anu  be- 
lieve that  the  present  Government,  in  en- 
deavouring to  avoid  a war,  will  be  in- 
fluenced by  motives  much  more  honour- 
able and  more  consistent  with  the  great- 
ness of  the  country,  (to  wit,  their  sense  of 
the  vast  importance  it  is  of  to  the  civil- 
ized world  that  peace  should  be  main- 
tained,) than  those  which  Mr.  Mauguin 
intimates  will  deter  them ; ami  moreover 
I trust  and  hope  also,  that  such  will  be 
the  measures  in  respect  to  Ireland,  that 
if  ever  the  French  shall  make  the  at- 
tempt Mr.  Mauguin  suggests,  they  will 
find  the  people  rally  round  the  standard 
of  a patriot  King  and  a fostering  Govern- 
ment, and  defeat  them. 

But  as  to  the  means  that  an  enemy 
would  have  of  attacking  us  by  the  agency 
of  steam-boats  in  case  of  a war,  f for  one 
totally  differ  from  Mr.  Mauguin.  I have 
always  coincided  with  the  opinion  ex- 
pressed by  Lord  Liverpool  (1  quote  from 
recollection  only),  at  the  meeting  held  for 
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the  purpose  of  voting  and  paying  some 
mark  of  respect  to  the  memory  of  Mr. 
Watt,  when  his  Lordship  stated  in  effect, 
u that  however  powerful  this  country  had 
been  at  sea,  he  considered  that  the  ap- 
plication of  steam  to  the  navigation  of 
vessels  would  render  it  still  more  power- 
ful, inasmuch  as  that,  from  the  superiority 
of  our  machinery,  and  from  the  facility 
with  which  all  the  requisites  for  fitting 
out  steam-vessels  were  to  be  obtained  in 
this  country,  we  should  much  more  readily 
be  enabled  to  cover  the  sea  with  a larger 
number  of  steam-vessels,  and  those  of 
better  construction,  than  our  enemies 
could  possibly  oppose  to  them.” 

Such,  if  I mistake  not,  was  the  purport 
of  Lord  Liverpool’s  observations,  and,  for 
one,  I not  only  go  entirely  with  his  Lord- 
ship,  but  I even  have  thought,  that  if  we 
have  an  energetic  and  able  Board  of  Ad- 
miralty, (which  I trust  we  have  now  and 
shall  continue  to  have,)  by  proper  mea- 
sures being  taken  at  the  commencement 
of  a war,  the  ports  of  an  enemy  may  be 
so  hermetically  sealed  by  means  of  arm- 
ed steam-boats,  supported,  if  necessary, 
by  other  vessels  of  war,  that  our  enemy 
may  be  totally  prevented  from  ever  fit- 
ting out  any  considerable  number  of 
steamers ; for  it  must  be  recollected  that 
most  of  the  materials  required  can  only 
be  conveyed  in  any  quantities  coastwise 
to  the  ports  of  France;  that  there  are 
few  places  where  the  machinery  can  be 
manufactured,  and  that  coals  are  found 
in  quantities  only  in  the  northern  depart- 
ments ; and  it  must  be  recollected  also, 
that  steam-vessels  blockading  ports  are 
not  subject  to  the  same  danger  that  sail- 
ing-vessels are;  they  have  no  fear  of  a 
lee-shore,  and  they  can  constantly  pull  in 
under  headlands,  no  matter  how  near, 
provided  they  are  out  of  gun-shot,  so  as  to 
find  protection  from  most  winds,  and  still 
by  keeping  one  or  two  on  the  look-out, 
continue  a most  strict  blockade.  Under 
this  impression  it  has  ever  struck  roe  that 
it  would  be  desirable,  the  instant  a war 
should  break  out,  that  every  steam-boat 
in  the  country  that  could  hear  the  sea, 
and  would  carry  a gun,  should  be  taken 
up  and  armed,  and  that  a proper  number, 
supported,  as  I have  before  said,  if  neces- 
sary, by  other  vessels  of  war,  should  be  as 
soon  as  possible  dispatched,  to  prevent 
entirely  the  communication  between  the 
ports  of  France. 

By  proper  precautions  of  this  sort,  even 


A fishing-boat  would  be  unable  to  pass 
from  one  port  to  the  other ; and  instead 
of  Mr.  Mauguin’s  threat  being  carried 
into  effect,  the  whole  of  the  French  na- 
tion, as  far  as  maritime  intercourse  goes, 
would  be  cut  off  from  all  communication 
with  the  other  nations  of  the  world ; or 
even  supposing  the  result  may  not  meet 
my  views  to  the  fullest  extent,  it  must, 
nevertheless,  be  obvious,  that  to  a very 
great  extent,  (considering  that  at  this 
moment  there  are,  I understand,  in  this 
country,  above  fifty  steam-boats  that 
might  he  armed  and  sent  to  sea,  and  a 
large  number  of  others  which  might  he 
employed  in  the  narrow  part  of  the  Chan- 
nel,) the  possibility  of  the  French  ever 
fitting  out  a number  of  steamers  might 
be  prevented ; and  so  far,  therefore,  from 
not  daring  to  go  to  war  for  fear  of  being 
attacked,  in  what  Mr.  Mauguin  considers 
our  vulnerable  point,  Ireland,  it  is  France 
that  should  dread  going  to  war,  lest  her 
naval  and  her  commercial  interests  should 
be  totally  destroyed. 

I confess  it  has  often  surprised  me  that 
the  application  of  steam  to  navigation, 
and  the  very  great  changes  it  probably 
will  make,  in  the  event  of  a war,  in  naval 
tactics,  has  not  attracted  more  attention, 
and  occasioned  more  to  be  said  and  writ- 
ten on  it  In  the  year  1797  or  8,  I for- 
get exactly  which,  I well  remember  see- 
ing the  Swiftsure  and  Tkesetts,  two  74- 
gun  ships,  attacked  in  a calm  in  the  Bay 
of  Gibraltar,  by  some  Spanish  row-boats : 
they  both  suffered  severely  without,  1 
believe,  at  all  iqjuring  their  opponents ; 
although  at  the  time  1 heard  it  stated, 
that  one  of  those  vessels  had  fired  awaj 
more  powder  than  she  had  expended  in 
some  previous  naval  action — I think  the 
1st  of  June.  Now,  if  a few  such  un- 
wieldy boats  as  the  Spanish  gun-boats, 
that  could  not  row  four  miles  an  hour, 
could  place  themselves  so  as  to  occasion 
such  a loss  to  two  line-of-battle  ships, 
without  injury  to  themselves,  what  may 
not  be  expected  from  steamers  that  can 
move  at  the  rate  of  ten  or  eleven  miles  ? 
It  has  always  appeared  to  me,  that  as  far 
as  coals  can  be  supplied  with  facility, 
fleets  of  steamers  will  invariably  carry  all 
before  them.  There  are  few  circum- 
stances under  which  they  need  be  under 
any  apprehension  from  sailing-vessels, 
for  however  fresh  it  may  blow,  they  have 
only  to  pull  away  directly  in  the  wind’s 
eye,  and  get  out  of  dauger ; in  short,  they 
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can  seldom  be  exposed  but  end  on,  and 
they  will,  of  course,  be  armed  with  a gun, 
both  in  the  bow  and  stem;  and  there 
will  be  little  difficulty  in  making  barri- 
cades to  cover  these  guns,  shot-proof,  if 
necessary,  as  were  the  battering-ships  at 
Gibraltar.  There  is,  however,  much,  I 
am  aware,  to  be  attained  to  bring  to  per- 
fection an  armed  steamer:  the  paddles 
must  be  protected,  and  some  means  must 
be  devised  to  prevent  the  nicety  of  the 
machinery  being  damaged  by  the  con- 
cussion from  firing  the  guns ; in  short, 
it  is  not  difficult  to  imagine  that  the  war- 
steamers  at  the  commencement,  and  those 
at  the  end  of  a war,  will  be  very  different 
vessels ; and  it  is  for  this  reason  that  I 
am  desirous  of  drawing  attention  to  the 
subject,  in  the  hope  that,  by  so  doing,  we 
may  be  prepared  to  commence  a war 
with  vessels,  although  not  so  perfect  as 
further  experience  may  render  them, 
still,  at  least,  superior  to  those  of  'the 
enemy. 

Miles. 

February  3,  1831. 


LONDON  MECHANICS*  INSTITUTION. 

At  the  last  quarterly  meeting  held,  on 
Wednesday  evening,  the  2nd  instant,  it 
appeared  that  there  was  a considerable 
increase  iu  the  number  of  the  members, 
and  that  the  funds  of  the  institution  had 
also  proportionally  improved — several  of 
the  outstanding  debts  having  been  paid, 
and  a portion  of  the  standing  debt  liqui- 
dated. A proposition  was  made  f«r  the 
entire  abrogation  of  that  law  of  the  insti- 
tution, which  provides  that,  at  least  two- 
thirds  of  the  committee  of  management 
shall  be  of  the  working  class— the 
avowed  object  of  its  supporters  being  to 
introduce  a larger  number  of  clerks,  &c. 
into  the  direction.  The  motion  was, 
however,  very  inefficiently  advocated  ; 
one  of  the  requisitionists,  who  said  he 
was  an  engraver,  made  an  oration  in  fa- 
vour of  the  proposition,  but  consistently 
concluded  by  avowing  his  determination 
to^vote  against  it ! Mr.  Garvey,  a work- 
ing man,  and  a very  old  member,  and 
some  others,  showed  with  great  ability 
the  evil  tendency  of  the  proposed  altera- 
tion; and  it  was  finally  rejected  by  an 
overwhelming  majority. 

On  the  usual  vote  of  thanks  being 
moved  to  the  retiring  portion  of  the 
committee,  a long,  stormy,  and  disorderly 
debate  ensued,  during  which  the  presi- 
dent was  repeatedly,  and,  as  ft  appeared 
to  us,  most  wantonly,  interrupted  in  his 


exhortations  to  order  and  decorum.  So 
pertinaciously  was  the  vote  opposed,  that 
it  was  at  length  found  necessary  to  ad- 
journ the  debate  to  Friday,  the  4th  inst. 
The  discussion  was  then  renewed  and  car- 
ried on  much  in  the  same  strain.  The  oppo- 
sition to  the  vote  of  thanks  seemed  to  us  to 
proceed  from  a small  clicque,  resolute  on 
making  as  much  mischief  as  they  could, 
and  more  bent  on  the  mere  gratification 
of  parly  spirit  or  sectarian  views,  than 
on  promoting  the  good  of  the  institution. 
A detailed  account  of  the  speeches  would, 
therefore,  be  neither  interesting  nor  pro- 
fitable, and  would  only  afford  importance 
to  a weak  and  factious  party.  Suffice  it 
to  say,  that  one  member  was  candid 
enough  to  blame  the  committee  for  re- 
jecting (as  he  asserted)  lectures  on  po- 
litical economy  by  Mr.  Cobbett ! It  is 
to  be  hoped,  that  such  another  quarterly 
meeting  will  not  soon  occur.  The  beha- 
viour of  many  to  the  president  was  most 
shameful  and  disgusting.  Repeatedly  in- 
terrupted in  his  endeavours  to  preserve 
order — rudely  and  pertinaciously  contra- 
dicted by  beardless  boys — too  much 
praise  cannot  be  given  to  him  for  the  ad- 
mirable temper  he  displayed,  for  the  im- 
partiality of  his  decisions,  and  for  the 
patience  with  which  he  endured  the 
boisterous  tempers  of  the  speakers.  The 
excellent  example  be  set  the  meeting, 
will, it  is  trusted,  be  remembered  by  all 
of  them;  and,  it  is  to  be  hoped,  that 
hereafter,  the  proceedings  of  the  London 
Mechanics*  Institution  will  be  as  here- 
tofore, distinguished  for  good  conduct 
and  good  feeling. — Yours,  &c. 

03’ 

NEW  PATENTS. 

Brief  Notices  of  Specifications  Enrolled 
in  1831. 

Grain-Sifting  Apparatus,  W.  W.Tuz - 
ford , of  Boston , Miller. — An  arrange- 
ment of  spindles,  cranks,  See.,  by  which  a 
rotary  motion  is  given  to  a number  of 
sieves  at  once ; the  actua ting-power, 
water,  wind,  or  steam.  A new  applica- 
tion of  machinery,  and  likely  to  be  ex- 
tensively useful. — Date  of  Pat.  July  6, 
1830;  of  Spec.  Jan.  6,  1831. 

Improved  Reclinino-Chair,  George 
M inter,  Upholsterer , Princes-street , Soho. 
— One  of  a numerous  family,  and  as  good 
probably  as  any  of  them  ; but  not  distin- 
guished by  any  peculiar  novelty. — Date 
of  Pat.  Nov.  9,  1830;  of  Spec.  Jan.  8, 
1831. 

Improvements  in  Steam-Boilers  and 
Furnaces,  William  Taylor,  Wednesbury, 
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Engineer. — The  first  of  the  improvements 
claimed  by  Mr.  Taylor  consists  of  a mode 
of  regulating  the  supply  of  water  to  the 
boiler — not  very  different  from  other 
methods  we  have  seen  proposed,  and  of 
very  questionable  efficacy  ; the  second  of 
a modification  of  Scott’s  invention  for 
collecting  and  removing  deposits,  which, 
considering  how  perfectly  the  original 
apparatus  acts,  must  be  regarded  as  some- 
what superfluous ; the  third , of  a method, 
now  discovered  for  the  twentieth  time,  of 
consuming  the  smoke  by  drawing  it  from 
the  chimney  and  forcing  it  through  the 
fire;  and  the  fourth,  of  another  method, 
equally  original,  for  effecting  the  same 
purpose,  by  making  the  smoke  return  and 
pass  through  a series  of  red-hot  tubes 
within  the  fire. — Date  of  Pat.  July  19, 
1830;  of  Spec.  Jan.  19,  1831. 

Locomotive  Steam-Carriage,  John 
Jtawe  and  John  Boose , of  Albany-street , 
Regent' s-park. — The  principal  novelties 
claimed  by  the  patentees  are,  1.  A boiler 
formed  of  stout  wrought- iron  tubes,  one- 
eighth  of  an  inch  asunder,  bent  into  spi- 
ral figures,  of  three  turns,  and  inclining 
downwards  towards  the  furnace.  2.  An 
exhausting-fan,  to  accelerate  the  current 
of  air  among  the  tubes,  which  is  to  be 
worked  by  a small  steam-engine.  And, 
3.  A blowing-apparatus,  to  be  also  work- 
ed by  the  aforesaid  small  steam-engine, 
which  is  to  force  a mixture  of  steam  and 
heated  air  through  the  fire  in  order  to 
promote  combustion.  Subordinate  to 
these  prime  novelties,  there  is  a multipli- 
city of  minor  arrangements,  with  which 
we  do  not  deem  it  necessary  to  trouble 
our  readers.  Messrs.  Rawe  and  Boase’s 
patent  is  a sad  hodge-podge  of  things  old 
and  new,  combined  with  but  little  me- 
chanical skill,  and  all  claimed  as  their 
own  by  a very  extraordinary  stretch  of 
fancy.  We  do  not  risk  much  in  predict- 
ing, that  no  steam -carriage  constructed 
in  the  manner  set  forth  in  their  specifica- 
tion will  ever  grace  the  road;  and  still 
less  in  saying,  that  were  they  to  succeed 
to  their  hearts’  content,  there  would  not 
be  a feather  in  their  caps  which  they 
could  fairly  call  their  own. — Date  of  Pat. 
July  19,  1830;  of  Sjtec.  Jan.  19,  1831- 

( To  be  continued.) 

STEAM-T RAVELLING  ON  COMMON  ROADS. 

Mr.  Gurney  appears  to  have,  at  length, 
so  far  overcome  the  res  adverse  of 
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steam- travelling  mi  common  roads,  that  a 
carriage  of  his  construction  is  now  ac- 
tually plying  twice  a day  on  the  level 
road  between  Gloucester  and  Chelten- 
ham, a distance  of  ten  miles.  The  first 
trial  was  successfully  made  on  the  1st  of 
February  ; the  carriage  commenced  run- 
ning regularly  twice  a day  on  the  21st  of 
February ; and  in  the  Cheltenham  Chro- 
nicle of  the  1st  of  March,  we  find  the 
following  very  satisfactory  account  of  its 
subsequent  performances : — 

“ The  steam-carriage  commenced  run- 
ning between  Cheltenham  and  Gloucester 
ou  Monday  last,  and  lias  since  continued 
to  perform  the  journey  regularly;  start- 
ing punctually  from  the  Commissioners’ 
yard,  Cheltenham,  at  ten  and  two  o’clock, 
and  leaving  the  Spread  Eagle,  Glou- 
cester, at  twelve  and  four.  The  carriage 
contains  altogether  twelve  persons,  and 
has  been  filled  by  passengers.  All  the 
persons  who  have  travelled  by  it  seem 
much  pleased,  and  agree  that  the  motion 
is  remarkably  smooth,  regular,  and  agree- 
able. It  runs  the  distance  in  about  twenty 
minutes;  and  uo  accident  has  hitherto 
occurred  of  any  description.” 

smith’s  PATENT  CHIMNEYS DESIGN  FOR 

A CHIMNEY-TOP. 

Sir, — In  reply  to  the  admission,  con- 
viction, supposition,  satisfaction,  and  in- 
quiry, of  W.  N.  respecting  Mr.  Seth 
Smith’s  damper,  allow  me,  through  the 
same  channel,  to  request  he  will  make 
ten  experiments  before  he  draws  such 
conclusions  ; for,  I am  convinced,  and 
without  a supposition,  1 am  perfectly  sa- 
tisfied, that  neither  he,  nor  any  other  per- 
son, can  predict  in  which  of  ten  cases,  if 
in  any  one,  it  will  prove  unsuccessful. 

The  merit  of  Mr.  Smith’s  metallic 
chimney-lining  is  perhaps  by  very  few 
properly  understood.  This  may  arise  iu 
some  measure  from  too  hasty  an  exami- 
nation, or  from  not  having  had  an  oppor- 
tunity of  inspecting  it. 

Some  imagine  that  because  the  flue  is 
circular,  it  is  the  same  in  principle  as  all 
other  circular  flues.  Others — and  here 
perhaps  \ must  iuclude  yourself — think, 
because  the  lining  is  of  metal,  that  neces- 
sarily it  must  be  the  same  as  all  other 
chimneys  which  may  have  been  formed 
of  metal,  especially  such  as  may  have 
been  circular  and  built  in  the  heart  of 
brick  or  stone  walls ; consequently,  that 
Mr.  S.  has  produced  no  improvement. 
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top  of  the  inner  tube  i* 


If  this  were  the  case,  it  would  appear 
impossible  for  any  person  now  to  obtain  a 
patent  for  any  improvement  (for  example) 
in  a pump  or  shower-bath,  because  pumps 
and  shower-baths  have  been  made  and 
used  time  out  of  mind.  The  shape  of 
particular  pots,  and  the  manner  of  unit- 
ing  them  so  as  to  obtain  the  object  re- 
quired, cannot,  if  such  he  correct  reason- 
ing, entitle  a person  to  a patent. 

2Sow,  ] have  al wavs  understood,  al- 
though 1 do  not  profess  to  know  much  of 
the  patent  laws,  that  it  is  not  for  a prin- 
ciple, but  the  manner  in  which  a prin- 
ciple is  applied,  that  a person  obtains  a 
patent. 

I further  presume  to  suppose,  that  had 
any  really  useful  method  of  constructing 
and  applying  a metallic  lining  to  chim- 
neys been  hitherto  known,  its  great  im- 
portance being  so  obvious,  and,  as  you 
w ill  see  by  the  subjoined  list  of  prices,  the 
cost  being  so  very  moderate ,*  such  lining 
would,  long  ago,  have  been  in  general 
use.  This,  however,  is  not  the  case ; f 
would  therefore  recommend  a particular 
examination  of  any  chimney  supposed  to 
have  been  thus  constructed,  and  let  it  be 
compared  with  Mr.  Smith’s. 

To  satisfy,  if  possible,  W.  N.,  and  not 
to  occupy  your  columns  without  an  en- 
deavour to  add  some  information  for 
your  readers,  I herewith  send  you  a 
sketch  for  a chimney  top,  which  I have 
designed  for  Mr.  Smith’s  tubes,  and 
which,  I presume,  will  be  found  to  an- 
swer for  every  situation. 

Fig.  1-  is  the  plan,  and  fig.  2 , the  ele- 
vation, including  a small  portion  of  the 
brick  or  stone- work  into  which  the  lining 
is  introduced,  and  to  which  this  chimney 
top  is  fixed. 

1 he  inner  tube  of  the  chimney  top  is 
of  the  same  diameter  as  the  lining,  and 
it  has  six  longitudinal  slits,  or  openings, 
at  equal  distances  from  each  other;  each 
opening  is  equal  in  area  to  the  horizontal 
section  ol  the  flue,  which  determines  their 
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The  outer  tube  lias  also  six  longitudinal 
openings,  and  this  is  so  fixed  by  radiat- 
ing rods  to  the  inner  tube,  that  the  open- 
ings in  the  one  may  be  before  the  closed 
poots  of  the  other.  The  space  between 
the  tubes  is  equal  in  breadth  to  the  slits 
in  the  inner  lube,  and  this  space  is  open 
both  at  top  and  bottom. 

Now,  I think  it  must  appear  evident 
that,  from  whatever  quarter  the  wind 
may  blow,  however  it  may  whirl,  or  how- 
ever the  chimney-top  may  be  situated,  it 
will  have  a greater  tendency  to  assist  the 
escape  of  the  smoke  than  to  retard  it ; 
and  any  rain  or  snow  driven  between  the 
tubes  will  fall  out  at  the  bottom.* 

Openings  in  the  sides  of  a chimney- 
top  are,  however,  not  a new  invention, 
for  in  some  of,  perhaps,  the  oldest  en- 
gravings of  views  in  the  east,  such  open- 
ing may  be  seen.  Sometimes  they  look 
like  embrasures  in  a turret.  The  top  of 
such  a chimney  is  invariably  covered.  It 
is  thought  a chimney  like  the  following 
sketch  may  be  found  in  the  library  of  the 
Royal  Academy  (Kan  Vedute  di  Roma), 


L.  4.  1.  Perhaps  not  knowing  that  such 
chimneys  have  been  used,  may  have  oc- 
casioned some  persons  to  think  that  the 
word  translated  chimney  (Hosea,  xiii.  3.) 
should  have  been  rendered  lattice.  It  is 
not  however  impossible  but  that  lattice 
might  have  been  used  in  such  chimney- 
tops  to  prevent  birds  building  their  nests 
there. 

Is  it  not  a very  great  disgrace  to  archi- 
tects, and,  indeed,  to  the  proprietors  of 

* I would  jiiftt  observe  by  the  wny.  having  the  die* 
gr»m«  exhibiting  the  •'  motion  of  the  ft uidt"  before 
me,  that  by  carefully  observing  the  motion  of  the 
flakes  of  soow,  the  inotiou  of  the  air  about  the  top 
of  any  smoky  chimney  might  perhaps  be  correctly  as- 
certained. 


houses,  especially  those  of  a classical 
character,  to  suffer  them  to  be  disfigured 
by  the  unsightly  objects  every  where  to 
be  seen  ou  the  chimney-tops  ? 

The  principle  of  the  design  here  pro- 
posed may  be  much  varied,  and  doubtless 
more  elegant  effects  produced. 

Although  I have  admitted  that  open- 
ings in  the  sides  of  a chimney-top  are 
not  new,  yet  the  accompanying  slcetch 
differs  so  much  from  the  original  idea,, 
and  from  any  thing  else  that  I have 
seen,  as  would,  1 presume,  entitle  it  to  a 
patent. 

So  much  for  the  chimney-top.  I hope ,. 
however,  soon  to  show,  that  in  consequence 
of  the  reduction  of  brick-work,  when  Mr. 
Smith’s  lining  is  introduced,  that  a great 
improvement  may  be  made  in  the  ap- 
pearance and  comfort  of  an  English  fire- 
side.— Yours,  &c. 

Joseph  Jopling. 

24,  Somcrnt-street,  Portman-t quart, 

March  1, 1831. 

Drummond’s  improvement  in  light* 

HOUSES. 

( Abridged  from  a Communication  4y  Lieut.  Drum, 
mend  to  the  Royal  Society. ) 

The  more  rude  and  ancient  methods  of 
illuminating  light-houses  with  open  coal 
fires,  with  common  lamps  or  candles, 
sometimes  aided  by  reflectors,  composed 
of  small  facettes  or  plane  mirrors,  have, 
in  this  country,  been,  completely  super- 
seded, even  in  light-houses  of  secondary 
importance : and  it  may  be  said,  that 
there  is  only  one  method  now  in  use,  for 
this  purpose,  along  the  coast  of  Great 
Britain  and  Ireland.  This  consists  in  the 
use  of  a parabolic  reflector,  of  about 
three  or  four  inches  focal  length,  and 
from  twenty-one  to  thirty  inches  in  dia- 
meter, illuminated  by  an  Argand  lamp, 
seven-eighths  of  an  Inch  in  diameter, 

C laced  in  the  focus.  The  reflector  is 
ummered  out  of  a plane  surface,  con- 
sisting of  two  plates  of  silver  and  copper 
rolled  out  together,  and  though  executed 
with  great  skill,  considering  the  means, 
cannot  be  regarded  as  a very  perfect  in- 
strument. 

In  fixed  lights,  the  number  of  these 
reflectors  varies  according  to  the  portion 
of  the  circumference  required  to  be  illu- 
minated ; but  it  should  not  be  less  than 
this  arc  divided  by  the  angle  of  diver- 
gence of  the  reflected  light.  At  the 
Eddystone,  where  the  whole  circle  re- 
quires to  he  illuminated,  the  number 
should  not  be  less  than  ^=21  : if  it  be 
less  than  this,  there  must  be  dark  spaces. 
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diverging  from  the  ligbt-house  as  a 
centre,  in  which  nothing  but  the  unas- 
sisted light  of  a single  Argund  will  be 
visible. 

In  revolving  lights,  there  are  five,  seven, 
and  even  ten  reflectors  on  a side,  the 
number  of  sides  being  usually  three  or 
four.  In  the  light-houses  lately  erected 
on  Beachy  Head,  and  on  the  Perch  Rock 
at  the  mouth  of  the  river  Mersey,  there 
are  thirty  reflectors  in  each,  disposed  on 
three  sides,  each  bearing  ten  reflectors. 
These  are  the  latest,  and  may  be  con- 
sidered as  the  best  specimens  of  this  me- 
thod of  illumination ; being  about  teu 
times  more  powerful  than  the  ordinary 
fixed  lights.  In  some  few  instances  oil 
gn<  has  been  introduced,  but  the  intensity 
of  the  flame  being  very  little,  if  at  all, 
superior  to  an  Argand  lamp  supplied 
with  the  best  spermaceti  oil,  little  or  no 
advantage  can  be  expected  from  this 
introduction,  as  far  as  regards  the  bril- 
liancy of  the  light,  when  reflectors  are 
used. 

About  thirty-eight  years  ago  the  expe- 
riment was  tried,  in  three  or  four  light- 
houses, of  substituting  glass  It-nses  in- 
stead of  metallic  parabolic  reflectors. 
These  lenses  were  twenty  inches  in  dia- 
meter, of  nineteen  inches  focal  length, 
and  about  five  inches  thick  : hut  from 
the  imperfection  of  form,  and  the  badness 
of  material,  the  light  transmitted  by' 
them  appears,  by  our  late  experiments, 
to  be  about  one-third  of  that  of  the  re- 
flectors now  in  use,  while  their  diver- 
gence is  so  small,  that  one-third  of  a 
degree  on  each  side  of  the  axis  they  cease 
to  be  visible.  With  a view  probably  to 
remedy  these  defects,  a somewhat  extra- 
ordinary arrangement  was  adopted,  viz.— 
the  addition  of  parabolic  reflectors  be- 
hind the  lenses.  It  is  true  that  by  this 
means  some  addition  is  made  to  the  di- 
rect light  of  the  glens,  and,  what  is  of 
more  consequence,  the  divergent  light  is 
increased;  so  that,  at  an  angle  of  about 
three  degrees  with  the  axis,  it  is  equal 
to  about  thirteen  times  the  light  of  an 
Argand.  So  far,  therefore,  the  reflector, 
though  but  a small  portion  of  it  comes 
into  use,  contributes  to  the  effect  of  the 
lens ; but  the  converse  experiment  does 
not  appear  to  have  been  tried,  viz. — how 
far  the  reflector  was  improved  by  the 
lens  being  placed  before  it : otherwise  it 
would  quickly  have  been  perceived  that 
the  effect  of  the  reflector  alone  was  about 
double  the  united  effects  of  the  reflector 
and  lens ; while  at  the  same  time,  its 
effective  divergence  was  also  greater, 
being  about  eight  times  that  of  the  com- 
bined lens  and  reflector,  at  an  angle 
of  three  degrees  on  either  side  of  the  axis. 


This  plan  was,  fortunately,  never  very 
extensively  adopted  : and  in  those  light- 
houses belonging  to  the  Trinity  House, 
where  It  was  tried,  it  has  subsequently 
been  discontinued,  and  the  lenses  re- 
placed by  reflectors.  The  North  Fore- 
land, however,  under  the  management  of 
the  Governors  of  Greenwich  Hospital, 
still  remains  a solitary  example  of  a me- 
thod which  cannot  be  too  soon  aban- 
doned, more  especially  since  the  remedy 
seems  so  easy, — merely  to  remove  the 
lenses,  and  leave  a free  and  unobstructed 
passage  to  the  light  of  ths  reflectors. 

Another  mode,  differing  from  these 
now  described,  has  lately  been  introduced 
into  France  by  MM.  Arago  and  Fresnel, 
which  rivals  the  most  powerful  of  our 
lights  in  brilliancy,  and  surpasses  them 
in  economy  and  facility  of  management. 
A large  Argand  lamp,  with  four  concen- 
tric wicks,  the  exterior  of  which  is  three 
and  one-third  inches  in  diameter,  occu- 
pies the  centre  of  the  light-house. — 
Around  this  powerful  light,  eight  magni- 
ficent lenses,  thirty  inches  square,  are 
disposed,  touching  each  other  at  the 
edges,  and  forming  a hollow  octagonal 
prism  about  the  lamp.  Above  these, 
smaller  lenses  of  a similar  construction, 
but  in  the  form  of  trapezoids,  are  placed, 
inclining  towards  the  centre,  till  their 
axes  form  angles  of  about  fifty  degrees 
with  the  horizon,  at  which  inclination 
their  sides  come  iuto  contact,  and  thus 
completely  inclose  the  central  light. 
By  the  intervention  of  plane  mirrors,  the 
beams  of  light  issuing  from  the  second- 
ary leuses,  are  rendered  parallel  to  those 
of  the  principal  ; but,  by  the  same  means, 
a horizontal  deviation  of  about  seven 
degrees  is  given  to  them,  so  that  this 
addition  to  the  light  is  made  to  contribute 
to  the  divergence  and  consequent  du- 
ration of  light  when  revolving,  rather 
than  to  add  to  its  brilliancy.  The  lens, 
which  is  plano-convex,  is  of  a peculiar 
construction,  being  formed  of  separate 
rings  or  zones,  whose  convex  surfaces 
preserve  nearly  the  same  curvature,  as  if 
they  constituted  portions  of  one  complete 
lens,  the  interior  and  useless  part  of  the 
glass  being  removed  ; so  that  a section 
of  these  zones  resembles  a wedge  placed 
with  the  edge  uppermost,  one  aide — that 
next  the  lamp,  being  a straight  line,  the 
other  an  arc  of  a circle. 

The  idea  of  such  a lens  appears  first  to 
have  occurred  to  the  celebrated  Buffon, 
when  engaged  in  some  experiments  on 
burning-glasses ; but  be  supposed,  what 
is  not  possible,  that  it  might  be  ground 
out  of  one  large  piece  of  glass.  Dr. 
Brewster,  iu  an  article  on  the  same  sub- 
ject, in  the  Edinburgh  Encyclopaedia,  in 
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1811,  showed  that  it  might  he  bnilt  of 
separate  piece*;  and  this  was  an  im- 
portant step,  inasmuch  as  it  rendered  of 
easy  execution,  what  was  before  imprac- 
ticable. To  Dr.  Brewster,  therefore,  the 
priority  of  suggesting  this  improvement 
is  due*  To  MM.  Arago  and  Fresnel,  ob- 
viously unacquainted  with  what  had  been 
previously  done  or  recommended,  belong 
the  praise  of  having  first  got  such  a lens 
constructed,  of  combining  it  with  a very 
powerful  lamp,  and  above  all,  of  giving  it 
a most  useful  and  beneficial  practical  ap- 
plication. 

A mode  of  illumination  is  now  recom- 
mended by  Lieutenant  Drummond,  very 
different  from  any  of  those,  and,  to  all 
appearances,  decidedly  superior.  He  pro- 
poses to  derive  the  light  from  a ball  or 
cylinder  of  lime , intensely  ignited.  He 
had  already  used  this  sort  of  light  for 
purposes  of  survey,  and,  on  such  occa- 
sions, the  intense  heat  was  communicated 
by  directing  a stream  of  oxygen  through 
a flame  of  aloohol.  But  the  use  of  alco- 


hol, on  such  a large  scale  as  a light-house 
would  require,  must  necessarily  be  very 
expensive.  Lieutenant  Drummond  has 
therefore  proposed  to  substitute  for  it 
hydrogen  gas,  which  answers  the  pur- 
pose in  the  mor.t  satisfactory  manner; 
He  has,  accordingly,  contrived  an  appa- 
ratus, by  which  the  oxygen  and  hydrogen 
gas  shall  pass  through  separate  avenues, 
until  they  approach  the  ball  or  cyliuder 
of  lime  ; near  that  point  the  gases  mingle* 
and  the  united  stream  poured  upon  the 
ball  keeps  it  in  a permanent  state  of 
intense  ignition.  The  invention  was  re- 
cently tried  at  the  Trinity-house  ; and  the 
astonishing  result  was  obtained,  that  the 
light  emitted  by  a lime-ball,  only  three- 
eighths  of  an  inch  in  diameter,  heated  by 
two  jets  of  the  compound  gas,  is  equal  to 
that  sent  forth  by  thirteen  Argand  lamps. 
The  expense  of  this  light,  provided  with 
all  the  advantages  which  it  is  capable  of 
receiving,  will  uot  exceed  two  shillings 
and  sixpence  an  hour. 
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Sir, — The  return  of  the  winter  season, 
with  its  accompanying  amusements  and 
disasters,  re-called  to  my  recollection  a 
very  ingenious  skater’s  life-boat,  which 
was  exhibited  three  or  four  wiuters  back 


by  Mr.  John  Gregory,  well  known  to  the 
public  as  the  constructor  of  some  ten  or 
fifteen  different  fire-escapes,  several  of 
which  have  been  described  in  your  former 
volumes. 
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Considerable  difficulty  and  frequent 
failures  having  occurred  in  attempting  to 
recover  persons  from  beneath  the  ice  with 
a boat  and  drag-hooks  of  the  usual  form, 
an  arrangement  suggested  itself  to  Mr. 
Gregory,  of  which  the  above  rough  sketch 
will  serve  to  give  your  readers  a tolerably 
correct  idea. 

u A A represents  a sledge-boat,  having  a 
well,  oa,  in  its  centre.  B is  a compound 
drag,  in  which  the  principal  merit  of  the 
invention  consists ; this  drag  is  jointed  at 
b,  which  admits  of  its  traversing  up  and 
down  through  the  arc  c,  d,  e,  in  addition 
to  its  circular  horizontal  motion.  Its  mo- 
tion is  directed  and  regulated  by  the  lever 
fy  which  is  jointed  to  it  at  g. 

A person  having  fallen  into  the  water 
in  consequence  of  the  ice  breaking,  the 
boat  is  to  be  drawn  over  the  hole  by 
means  of  ropes,  &c.  The  compound  drag 
is  then  put  aown  through  the  well  in  the 
boat,  and  made  to  traverse  the  whole 
of  the  space  included  within  the  dotted 
lines,  hh ; and  although  the  unfortunate 
individual  may  not  rise  exactly  in  the 
spot  where  the  ice  is  broken,  yet  it  is 
hardly  probable  that  he  will  be  so  far 
removed  from  it  as  to  be  out  of  the  reach 
of  this  very  effective  drag.  In  using  the 
common  straight  pole  drag,  from  a boat 
drawn  towards  the  edge  of  the  hole  in 
the  ice,  it  frequently  happens  that  the 
person  rises  but  a short  distance  from  the 
hole,  and  vet  in  a situation  entirely  out 
of  the  reach  of  succour,  from  the  slanting 
direction  which  a straight  drag  is  neces- 
sarily made  to  assume  under  such  disad- 
vantageous circumstances. 

Should  the  ice  be  so  much  broken  as 
to  pennit  the  boat  to  be  launched,  the 
compound  drag  may  be  used  in  (he  well, 
or  from  either  of  the  ends  or  sides  of  the 
boat,  with  the  greatest  facility.  If  used 
from  the  well  in  the  centre,  the  boat  will 
be  less  liable  to  upset  in  getting  the  per- 
son into  it  than  when  the  weight  is  act- 
ing on  one  of  the  sides.  This  drag  com- 
bines all  the  usefulness  of  those  of  the 
usual  form  with  unexampled  facility  of 
application,  and  other  more  important 
advantages  than  have  been  obtained  by 
any  other  contrivance.  As  inventions  of 
this  useful  character  cannot  be  too  pub- 
licly known,  perhaps  you  will,  at  an  early 
opportunity,  appropriate  a corner  of  your 
Magazine  for  this  description  ; in  doing 
which  you  will  promote  the  cause  of 
humanity,  and  oblige,  yours,  &c. 

Wm.  Ba  ode  ley. 


THE  WHEELBARROW  PROBLEM — SAXUL4 
AND  HIS  LOCOMOTIVE  THEORY. 

Sir, — The  problem  propounded  by 
Saxula,  in  No.  378,  of  wheeling  oneself  up 
a steep  hill,  has  not  met  with  much  at- 
tention from  your  correspondents  not- 
withstanding his  having  announced  It 
u to  be  the  germ  of  a surprising  growth 
in  the  powers  of  locomotive  machines.” 
The  only  solution  which  has  appeared, 
agreeing  with  Saxula’sown,  is  that  given 
by  me  in  No.  385.  I will  not  say  that 
this  inattention  has  arisen  from  incre- 
dulity, as  to  the  correctness  of  “ the  new 
and  unknown  theory  oflocoraotimi  which 
Saxula  has  investigated,”  and  to  the 
discovery  of  which  he  invited  the  atten- 
tion of  your  readers;  but  I certainly  did 
venture  to  intimate,  that  the  subject  was 
too  simple  to  admit  of  any  new  light 
being  thrown  on  it,  and  even  presumed 
to  express  my  fears,  that  if  the  principle 
which  my  solution  of  Saxula’s  problem 
exemplified,  was  the  M leading  principle” 
of  his  new  locomotive  science,  it  would 
lead  to  no  useful  result.  As  I had  not 
the  good  fortune  to  discover  Saxula’s 
“ new  and  unknown  theory  of  locomo- 
tion,” I could  not  grapple  with  un- 
known errors,  and  could,  therefore,  only 
assign  for  such  unreasonable  doubts  and 
fears,  some  negative  considerations, which 
it  is  not  necessary  here  to  repeat.  To 
these  observations,  Saxula  replied  in  No. 
388,  that  “ l was  either  unwilling  or 
unable — the  latter  he  believed — to  prove 
his  problem  by  experiment and  “ that 
I knew  very  little  about  the  matter,  and 
less  about  the  theory,”  concluding  with 
the  quotation, 

“ Off  with  his  head  t so  much  lor  Buckingham.** 

The  felicity  of  this  quotation  is  certainly 
to  be  admired — it  is  so  perfectly  in  keep- 
ing with  the  spirit  of  his  remarks ; to  be 
despotic  in  argument  and  opinion,  is 
quite  congenial  with  despotism  in  au- 
thority. Saxula  is  right  in  supposing 
that  1 was  unwilling  14  to  prove  his  pro- 
blem by  experiment;”  for, being  convinced 
that  the  tiling  was  practicable,  I thought 
it  needless  to  give  myself  the  trouble. 
However  complimentary  his  remarks,  I 
should  have  let  them  pass  unnoticed—* 
for  I hate  controversy  for  the  sake  of 
controversy,  even  in  self-defence,  unless 
something  useful  can  be  elicited  in  the 
course  of  it;  and  therefore  I have 
never  replied  to  any  observations  be- 
stowed on  my  communications  to  your 
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Magazine — I say,  I should  have  let  this 
subject  drop,  had  not  my  attention  been 
attracted  to  a letter  which  appeared  in 
the  Register  of  Arts,  for  February  last, 
from  John  Henry  Clive,  of  Chell-house, 
in  the  county  of  Stafford,  Esq.,  in  which 
he  alludes  to  some  improvements  in  loco- 
motive machines  which  lie  had  lately 
patented,  and  particularly  explains  and 
enforces 44  a grand  principle  of  the  theory 
of  locomotion,  a theory  that  (he  believes) 
has  never  yet  been  correctly  explained.” 
I shall  not  greatly  err,  I imagine,  if  I 
assume  that  this  gentleman  and  Saxula 
are  one  and  the  same  person.*  The 
secret,  therefore,  which  was  to  pose  your 
readers,  is  disclosed;  and,  as  we  have 
now  something  tangible  to  deal  with, 
and  a useful  object  in  view,  1 feel  lesB 
reluctance  to  resume  the  subject  in  dis- 
pute. It  is  proper,  however,  that  Saxula 
should  first  explain  and  defend  his  newly, 
discovered  and  patent  principle,  in  his 
own  words,  and  with  the  aid  of  his  own 
•diagram. 

*-■  i '■  j1  > 


let  c be  a stone  or  acclivity  of  a hill.  Of 
course  the  wheel  must  be  lifted  over  the 
peak  of  this  obstacle  before  it  can  go  for- 
ward. Then  let  d be  a crank  or  pin  in 
the  wheel,  to  which  the  motive  power  is 
applied.  This  power,  when  carried  by 
the  wheel,  acts  not  like  the  draught  of  a 
horse,  but  only  in  the  direction  de  (you 
must  pleaso  to  allow  this  as  a fact,  unless 
you  can  plainly  prove  it  erroneous,  as  on 
it  one  grand  principle  of  the  theory  of 


• A similar  conjecture  was  thrown  out  by  another 
correspondent  in  our  last  number.  We  hope  the 
raal  Saxula  will  speedily  set  all  doubts  on  the  sub- 
ject at  rest.— E».  M.  M. 


locomotive  action  depends — a theory  that, 

I believe,  has  never  yet  been  correctly 
explained).  I presume  you  will  at  once 
admit  that  no  force  in  the  direction  de  can 
propel  the  wheel  over  c.  It  may  turn  it 
round,  twist  out  the  spokes,  or  grind  it 
into  the  earth,  but  over  c it  can  never  go  ; 
because  e becomes  a fulcrum,  and  the 
power  is  on  the  same  side  the  fulcrum  as 
the  weight,  aud  acting  in  the  same  direc- 
tion ; but  let  the  power  be  removed  be- 
yond the  fulcrum  towards  A,  acting  in  the 
direction  bf,  and  the  wheel  will  at  once 
go  forward,  whatever  be  its  weight,  or 
whatever  be  the  ascent,  under  about 
twelve  inches  at  a yard  (that  depending 
on  certain  other  circumstances),  provided 
the  power  and  leverage  be,  as  in  other 
machines,  proportioned  to  the  weight. 
Not  knowing,  or  overlooking  this  simple 
principle,  has  caused  all  the  locomotive 
machines  to  fail  in  surmounting  steep  as- 
cents, or  bad  roads,  when  their  momen- 
tum was  exhausted.” 

I shall  now  endeavour  to  explain,  in 
as  familiar  a way  as  possible,  the  manner 
in  which  Saxula  appears  to  have  been 
misled  in  his  views  of  this  subject.  In 
his  wheelbarrow  problem  he  has  con- 
founded power  and  resistance  with  each 
other,  and  imposed  upon  himself  by  a 
verbal  deception.  He  did  not , as  he 
says  in  No.  38*,  “ trundle  himself  \ and 
the  machine  that  carried  him , up  an  in- 
clined plane,  &c.”  but  by  his  weight — 
which  was  the  power,  he  trundled,  not 
himself,  but  the  empty  barrow  behind  him, 
which  was  the  resistance.  Instead  of 
employing  the  force  of  his  muscles  to 
push  the  barrow  before  him,  he  employed 
the  force  of  his  own  gravity  upon  the 
wheel,  in  order  to  drag  it  after  him. 
That's  all.  To  talk  of  being  carried , in 
this  case,  is  certainly  a very  Irish  mode 
of  expression ; and  reminds  one  of  the 
story  of  Pat,  who  was  carried  in  a sedan- 
chair,  with  the  bottom  out  Saxnla  saw, 
that  the  result  of  the  power  which  he  ex- 
erted in  this  occasion  was  in  the  down- 
ward direction  of  his  weight;  and  not 
sufficiently  distinguishing  this  from  mere 
muscular  force,  he  transfers  the  idea  to 
locomotive-machines,  and  imagines  that 
their  power  acts  only  in  the  direction  de. 
He  appears  also  to  consider  this  power  to 
be  of  the  nature  of  gravity,  and  to  have 
no  abutment  for  re-action.  But  his  prin- 
cipal error  lies  in  mistaking  the  situation 
of  the  fulcrum,  and  in  overlooking  the 
fact  that  the  fulcrum  is  movable  in  this 
case.  He  says  that  it  is  situated  at  c,  but 
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it  is  not  Let  him  consider  what  is  done 
in  the  rowing  of  a boat,  and  having  de- 
termined that  the  fulcrum  is,  in  this  in- 
stance, at  the  edge  of  the  boat,  and  not 
in  the  water,  he  will  be  no  longer  at  a 
loss  to  find  it  in  his  own  case.  But  it 
will  be  well  to  explain  the  subject  with 
a little  more  attention  to  particulars. 


Let  the  wheel  of  a carriage,  then,  he 
reduced  to  the  simple  case  of  a single 
lever  whose  fulcrum  is  at  a (the  cen- 
tre of  the  wheel),  which,  with  the  frame 
ac,  is  supposed  to  be  immovable.  Let  a 
power  be  applied  to  the  lever  ab  at  the 
point  rf,  with  a view  to  overcome  the  re- 
sistance, or  remove  the  obstacle  at  b , and 
having  for  its  abutment  the  immovable 
frame,  ac.  It  is  clear  that  the  lever  ab 
may  be  made  to  take  the  position  aey  and 
the  obstacle  be  removed  to  e;  having 
been  forced  downwards  the  distance  bf \ 
and  horizontally  backwards  the  distance 
fe.  Let  us  now  suppose  the  fulcrum,  a 
with  the  frame  ac,  to  be  movable,  and  the 
obstacle  h to  be  immovable,  and  it  will 
be  equally  clear  that  the  relative  position 
of  things,  on  the  application  of  sufficient 

Cwer,  must  be  the  same  as  before.  The 
rer  and  its  fulcrum  a will  again  become 
perpendicular  to  the  obstacle  6,  hut  the 
latter  being  fixed,  the  former  will  be  re- 
moved to  A,  having  been  forced  upwards 
the  distance,  ag,  and  horizontally  for- 
wards the  distance  gh.  The  fulcrum  and 
the  power  will  go  on  together.  Accord- 
ing to  Saxula,  no  such  result  can  be  ob- 
tained. If  he  should  still  be  unconvinced, 
let  him  put  two  or  three  slips  of  wood  to- 
gether, peg  them  to  a table,  and  try  it. 
The  reader  will  perceive,  in  the  above 
diagram,  something  similar  to  the  action 
of  the  legs  of  quadrupeds.  According  to 
Saxula’s  theory,  no  animal  could  ascend 
a hill.  It  is  very  strange  that  so  many 
of  our  locomotionists  should  have  ima- 


gined that  they  could  obtain  any  tiling 
by  the  use  of  legs  or  propellers  which 
they  have  not  already  got  in  wheels.  Mr. 
Gumev  soon  abandoned  them — indeed 
he  appears  to  have  been  employed  on  no- 
thing else  for  several  years  hut  in  prov- 
ing, by  expensive  experiments,  the  futility 
of  his  successive  contrivances;  and  which 
might  have  been  easily  foreseen  and 
avoided  by  any  persou  possessed  of  a little 
mechanical  tact.  Let  Saxula  take  heed, 
and  not  purchase  experience  at  too  dear 
a rate.  B.  C. 

AMERICAN  MANUFACTURES. 

The  Americans,  like  our  neighbours 
the  French  and  Dutch,  and  like  some 
peddling  patriots  among  ourselves,  have 
thought  to  stimulate  the  growth  of  their 
domestic  manufactures  by  Annual  Exhibi- 
tions, but  apparently  with  not  much  better 
success.  We  have  now  before  us  the 
lleport  of  the  Committee  of  the  Franklin 
Institute  on  the  sixth  of  these  exhibitions. 
Of  thirty-seven  premiums  which  were  of- 
fered for  the  year  1830,  three  only  have 
been  adjudged  to  be  due.  The  first  is 
for  a stock,  or  standing  vice,  which  is 
pronounced  to  be  equal  in  quality  to  the 
best  imported,  and  iu  design  even  supe- 
rior— “ the  screw  of  the  box  being  cut  out 
of  tjie  solid,  while  in  the  English  vices 
the  thread  of  the  box  is  brazed  in.”  The 
second  is  for  a cooking-stove,  adapted 
to  the  burning  of  anthracite  (different 
from  that  of  Vinton’s,  described  in  our 
384th  Number),  approved  of  on  account 
of  its  cheapness  (thirteen  dollars),  but  de- 
scribed as  liable  to  this  serious  objection, 
44  that  the  objects  intended  to  be  cooked 
are  exposed  to  the  gases  resulting  from 
tfie  combustion  pf  the  coal.”  The  third 
is  for  a new  vegetable  oil,  extracted  from 
sunflowers — said  to  be  “not  fit  for  the 
uses  of  the  table,  unless  by  persons  who 
prefer  a very  sapid  oil ;”  but  as  it  is  of  a 
highly  siccative  nature,  well  adapted  to 
painting,  and  44  applicable  in  many  other 
cases  as  a substitute  for  olive  oil.”  But 
though  the  committee  have  not  consider- 
ed any  of  the  other  premiums  offered  to 
be  44  strictly  due,”  they  have  selected 
eight  individuals  from  the  host  of  unsuc- 
cessful competitors,  as  deserving  of  the 
distinction  of  silver  medals,  lor  their 
ingenuity  and  perseverance  in  parti- 
cular branches  of  art  One  had  proved 
himself  a good  manufacturer  of  stone- 
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ware;  another  of  lino,  and  other  such 
fancy  stuffs;  a third  had  made  an  “ in- 
teresting display  of  American  silk,  in  all 
its  conditions,  from  the  cocoon  to  the 
most  perfect  manufacture ;”  a fourth  had 
exhibited  an  elegant  looking-glass ; a 
fifth,  a pianoforte  of  his  own  making,  but 
not  remarkable ; either  “ for  the  excellence 
of  the  instrument,  or  the  beauty  of  the 
workmanship  a sixth,  some  mother  of 
pearl  work ; a seventh,  a magnificent 
chandelier;  and  an  eighth,  some  pieces 
of  ash  and  maple  veneers,  produced  by 
a new  machine  of  his  invention,  by 
which  the  veneers  are  cut  out  in  one 
continuous  sheet*  The  committee  con- 
clude their  report  by  the  following  sen- 
sible and  candid  observations  “ upon  the 
general  character  of  the  goods  they  exhi- 
bited.” 

“ Experience  has  shown  that  those 
goods  are  the  most  popular,  and  are  held 
to  be  in  best  taste,  which  are  the  plainest 
and  the  neatest.  It  is  more  by  the  ele- 
gance of  their  forms,  by  the  chasteness 
and  appropriateness  of  their  ornaments, 
and  by  the  simplicity  and  uniformity  of 
their  colours,  that  taste  is  displayed  and 
admiration  secured.  As  to  those  works 
in  which  gaudiness  takes  the  place  of 
neatness,  in  which  all  the  colours  of  the 
rainbow  are  brought  together,  and  of 
which  uncouth  carvings,  heavy  mouldings, 
and  overloaded  gildings,  are  the  chief  re- 
commendations, although  they  may  please 
an  immature  and  an  unimproved  taste,  they 
cannot,  and  experience  shows  that  they 
do  not,  find  favour  with  a discerning 
ublic.  This  observation  applies  to  ca- 
inet  ware  ; to  pianos  ; to  porcelain  ; to 
glass  ware  ; to  marble  mantel  pieces  ; to 
all  kinds  of  architectural  works  ; to  coal 
grates,  Ac.,  and  as  far  as  colours  are  con- 
cerned, to  printed  cotton  and  silk  goods, 
Ac.  We  take  pleasure  in  statiug  that  the 
manufactures  of  this  country  are  daily 
becoming  less  liable  to  censure  on  this 
score.  Another  point  in  which  we  ob- 
serve great  improvement,  since  the  first 
exhibitions  of  the  Institute,  is  in  the  gene- 

•  This  is  really  a very  ingenious  aud  useful  im- 
provement. We  extract  the  following  account  of  it 
from  the  Franklin  Journal;  the  inventor  is  a Mr. 
Caleb  Uurnap.  The  log  to  be  sawed  is  fixed  so  that 
it  may  be  made  to  revolve  on  centres  like  a piece  of 
wood  to  be  turned  on  the  lathe,  and  in  this  situation 
is  actually  turned  so  as  to  become  truly  cylindrical. 
Circular  saws,  running  upon  the  ends  of  mandrils, 
are  placed  in  a row,  with  their  faces  in  one  plane, 
and  their  peripheries  nearly  touching,  so  as  to  cut  the 
cylindrical  log  longitudinally  ami  tangentially.  A 
traversing  motion  is  given  either  to  the  log  or  to  the 
frame  upon  which  the  saws  are  pl.nrd  sufficient  to 

unite  the  ruts  of  the  respective  saws  in  one  horizon- 
tal line. 


ral  finish  of  the  articles  ; formerly,  while 
those  parts  which  were  intended  to  be 
prominent  were  overloaded  with  mere- 
tricious ornaments,  coarsely  finished  aud 
unskilfully  applied,  the  rest  were  left  in 
the  rudest  condition;  now  the  whole  of 
it  approaches  more  to  that  finished  style 
of  elegance  which  so  peculiarly  distin 
guishes  the  productions  of  England.  To 
this  point  we  would  chiefly  invite  the  at- 
tention of  our  manufacturers  ; although 
much  has  been  attnined,  still  something 
remains  to  be  done.** 


CORK  WADDING. 

Sir, — About  three  years  ago  I had  oc- 
casion to  order  some  corks  to  he  cut, 
which  should  he  perfectly  cylindrical 
and  of  equal  size.  1 find  that  such 
corks,  cut  into  slices  of  about  half  au  inch 
thick,  make  the  very  best  wadding  be- 
tween the  powder  and  shot.  In  order 
to  ensure  their  equality  in  size  and  shape, 
I took  two  brass  buttons  of  the  precise 
diameter,  and  cutting  off  the  shanks,  I 
inserted  in  their  place  sharp  pins,  of 
about  a quarter  of  an  inch  long.  One  of 
these  buttons  being  stuck  upon  each  end 
of  the  parallelopipedonsof  cork,  the  cork- 
cutter  had  only  to  run  his  knife  once 
round  them,  to  produce  cylinders,  all 
equal,  smooth,  and  regular,  and  in  much 
less  than  half  the  time  which,  without 
the  assistance  of  the  buttons,  was  ex- 
pended in  cutting  other  corks,  all  various 
in  calibre,  facetted,  and  irregular.  When 
it  is  desired  to  cut  corks  of  a more  or  less 
conical  shape,  it  will  only  be  necessary  to 
use  two  buttons  of  different  sizes.  The 
buttons  may,  if  thought  preferable,  have 
two  or  three  points  to  them  instead  of 
only  one,=Yours,  &c. 

Francis  Maceronb. 

February  1,  1831. 


MINOR  CORRESPONDENCE. 

Barton  t Pistons. — Sir,  1 addressed  a letter  to  you 
(which  I perceive  you  have  acknowledged  in  your 
notices  to  correspondents)  last  week,  complaining  of 
an  insidious  attempt  to  prejudice  me,  proleseionally, 
through  the  columns  of  the  Glasgow  Herald — a Paper 
of  considerable  circulation  and  respectability — with 
reference  to  my  metallic  pistons,  aud  also  of  the 
conduct  of  the  Editor  of  that  Journal  iu  refusing  to 
insert  my  reply,  unless  I paid  for  it  as  an  advertise- 
ment, the  provocation  having  been  given  aud  the  in- 
jury having  been  done  to  me  by  tbat  very  Paper.  I 
now  beg  leave,  however,  to  withdraw  my  communi- 
cation to  you,  as  after  a private  remoastrauce  to  the 
Editor  of  the  Glasgow  Herald,  I find  by  his  Paper,  re- 
ceived tins  day,  that  he  has  in  his  lust  Number  pub- 
lished my  leitci . though  in  the  shape  of  an  advertise- 
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meut.  My  with  is  to  disclaim  having  sent  it  as  an 
advertisement,  or  having  paid  for  it  as  such.  Your 
insertion  of  this  may  and  will  prevent  any  mixappre- 
hension  ou  this  matter  among  my  friends  in  Scot- 
land, where  1 know  your  Magaxiue  is  extensively 
circulated.'—!  am.  Sir,  your  obliged,  John  Bah* 
TON,  No.  6,  Gosuell-road,  i'tb.  28,  1831. 

Mathematics.—  ' A Constant  Reader0  wishes  to 
know  how  he  may  best  acquire  a general  knowledge 
of  mathematics.  We  recommend  to  him  to  study 
Dr.  Gregory's  Mathematics  for  Practical  Men ; 
there  is  no  better  guide. 

Water-proof  Coating. — Sir,  Tn  No.  39**  P • *57, 
you  quote  an  instauce  of  the  successful  application 
of  a water-proof  coating  on  the  South  Stack  Light- 
house. 1 have  some  knowledge  of  a coating  for  simi- 
lar purposes,  aud  for  Hat  roofs  (respecting  which 
much  has  been  said  in  your  useful  pages)  it  is  supe- 
rior  to  any  thing  1 have  seeu  described.  An  old 
slated  roof  of  mine,  which  would  scarcely  hold  to- 
gether, was  coated  with  it  last  year,  aud  cost  little 
more  than  twopence  per  square  yard.  It  has  stood 
the  winter,  may  bid  defiance  to  wind  or  rain  for  some 
time  to  come  without  further  repairs,  and  is,  in  fact, 
firm  as  a new  roof.  If  the  lighthouse  you  refer  to 
had  been  done  with  one  single  coat,  with  or  without 
sand,  the  next  tide  might  have  beat  against  it  with- 
out any  effect.  Auy  gentleman  signifying  a wish, 
through  your  publication,  to  avail  himself  of  it,  shall 
be  furuished  with  further  particulars,  by  An  Ori- 
ginal Subscriber,  Liverpool,  March  3,  1831. 

fWe  know  more  than  one  individual  who  would 
be  much  obliged  by  the  communication  of  some  “ fur- 
ther particulars.0 — Ed.  M.  M.] 

Steam-Carriages.— Sir,  Allow  me  to  offer,  through 
the  medium  of  your  miscellauy,  to  the  notice  of  any 
of  your  numerous  readers  who  are  speculating  in  the 
manufacturing  of  sf  earn  -carnages  for  our  common 
roads,  a small  model  of  one  on  a new  principle.  Per- 
haps it  will  not  be  amiss  to  mention  that  it  has 
never  yet  been  showu  to  any  person  of  the  class  to 
whom  this  intimation  is  addressed.— Yours,  &c. 

London,  March  3,  1831.  WiLLlig  Lu. 

Ho.  2 , Foundry  row,  Pitfield- street,  Horton. 

Emery  Cloth. — W.  H.  W.,  who  wishes  to  know 
where  the  emery  cloth,  described  iu  our  last  Num- 
ber, may  be  purchased,  will  probably  obtain  the  re- 
quisite information  by  applying  to  Mr.  Lowthorp, 
the  inventor,  No. 23,  Crescent-street,  Euston-square. 


MISCELLANEOUS. 

Lunar  Theory  .—The  mode  adopted  by  astronomers 
of  determining  the  inequalities  of  the  Moon's  motion 
lias  been  by  approximating  computations,  which  have 
led  to  results  more  or  less  accurate,  according  as  they 
have  been  carried  to  a greater  or  less  extent  In  a 
paper  which  Dr.  Lardner  has  recently  communicated 
to  the  Royal  Society  he  hascarried  these  approxima- 
tions considerably  further  than  any  of  his  predeces- 
sors; aud  this  be  has  been  euahled  to  do  by  the  em- 
ployment of  a method  of  calculation  free  from  that 
multiplicity  of  small  terms,  which  has  hitherto  made 
all  investigations  of  this  kind  so  lengthy  and  labo- 
rious. La  I’lace,  from  the  co-etficient  of  the  equa- 
tion, which  depends  on  the  Moon's  distance  from  the 
Sun.  calculated  the  Sun's  horizontal  parallax  to  be 
nearly  9".  Dr.  Lardner  makes  it  little  more  than 
8$",  which  is  very  near  the  mean  of  the  various 
results  obtained  by  observation  of  the  transits. 

EarthqueUte. — A violent  trembling  of  the  earth  was 
experienced  at  Dover,  Margate,  Ramsgate,  Deal, 
ami  other  parts  of  the  Keutisli  roast,  about  8 o'clock 
in  the  eveuing  of  the  2nd  instant.  Houses  and 
buildings  were  shaken,  and  many  persons  fainted 
from  terror. 

Civil  Engineers,  Surveyors,  and  Architects,  are  sel- 
dom unhealthy,  except  when  they  are  irregular  in 


their  habits  and  addicted  to  high  living.  Though 
confined  to  the  desk,  occasionally,  yet  they  travel 
through  the  country,  ami  thus  enjoy  fresh  air  ami 
muscular  exertion.  They  are  indeed  exposed  occa- 
sionally to  wet  aud  cold,  but  these  ageuts  seldom  iu- 
jure  persons  in  motion. — ThacJtrah  on  the  Effect  cf 
Arts,  Trades,  and  Professions. 

Transmission  of  Sound.— It  is  mentioned  in  the 
Mechanics'  Magazine,  vol.  xiv.  p.  461,  as  somethiug 
extraordinary,  that  the  tap  of  a finger  at  one  end  of 
a log  of  wood  should  be  heard  at  the  other;  but  this 
example  of  the  easy  transmission  of  sound  is  nothing 
to  the  following  : — At  Carisbrook  Castle,  iu  the  Isle 
of  Wight,  there  is  a well  200  feet  deep,  of  12  feet  in 
diameter,  and  lined  with  smooth  masonry;  when  a 
pin  is  dropped  into  it,  the  sound  of  its  striking  the 
surface  of  the  water  is  distinctly  heard! — T.  V. 

India  Rubber  Hats,— A manufacturer  at  Portland 
has  succeeded  in  making  very  good  huts  from  India 
rubber.  They  are  very  light,  weigh  lug  on  an  ave- 
rage about  four  ounces  ; am)  are  so  elastic,  that  they 
may  be  folded  like  a handkerchief;  may  be  crushed 
iuto  any  shape,  and  will  immediately  return  to  their 
origiual  form  without  being  iujured  in  the  smallest 
degree. — American  Paper. 

Dry  Rot. — Chance,  which  often  gives  valuable  in- 
formation to  observers,  has  pointed  out  a preventive 
of  the  rot  in  timber,  that,  while  it  promises  to  be  etfi- 
cacious,  has,  at  the  same  time,  cheapness  to  recom- 
mend its  employment.  It  has  been  found  that  the 
timber  used  about  the  copperas-works  in  Whitstable, 
in  Kent,  has  continued  in  h sound  state  for  many 
years,  which  the  seafaring  people  of  that  place  attri- 
bute to  its  being  soaked  in  the  liquor  that  runs  from 
the  copperas  stones,  aud  are  unanimous  in  thinking 
this  would  prove  a complete  preventive  of  dry  rot; 
there  is  a greater  reason  tn  hope  for  a good  effect 
from  this,  as  the  copperas  liquor,  by  its  sulphuric 
acid has  a decided  action  on  every  part  of  timber, 
somewhat  analogous  to  that  which  charriug  has  ou  its 
surface,  by  which  it  has  been  long  known  to  be  pre- 
served where  it  would  otherwise  have  decayed  rapid- 
ly.— Correspondent  of  the  Repertory, 


INTERIM  NOTICES. 

A.  T.  B. — Our  pages  are  always  open  to  the  cor- 
rection of  any  misrepresentations  that  may  appear  in 
them ; but  we  cannot  promise  to  give  insertion  to 
the  proposed  reply  to  our  Review  of  Dawson’s  Au- 
stralia, should  it  resolve  itself  into  a mere  differ- 
ence of  opinion  on  the  question  of  emigration.  Not 
that  we  desire  to  shun  discussion  in  this  more  than 
in  any  other  case,  but  simply  because  we  have  not 
room  for  the  multiplied  controversies  which  a dif- 
ferent course  of  proceeding  would  occasion.  For  the 
friendly  hints  with  which  A.  T.  B.  concludes,  we 
beg  lie  will  accept  our  best  thanks.  If  lie  will  send 
to  our  office  next  Saturday,  there  will  be  an  answer 
waiting  him  on  the  subject  of  the  J.  of  E. 

The  packet  of  our  Manchester  frieud  only  reached 
us  this  morning  (Fiiday,  March  11);  we  regret  the 
delay,  since  it  obliges  us  to  postpone  for  another  week 
gratifying  the  party  who  expresses  himself  curious 
to  know,  what  we  think  of  certain  recent  exhibitions 
on  the  Railway. 

Communications  received  from  Mr.  Elliot — Mr. 

.1 s — Trebor  Valentine — Mr.  Saddingtoa— - Mr. 

Twiss — Mr.  Baddeley — Usque. 


LONDON  : Published  for  the  Editor  and  Pro- 
prietor, by  M.  SALMON,  at  the  Mechanics'  Ma- 
gazine Office,  No.  115.  Fleet  Street;  where  Com- 
munications (post  paid)  are  requested  to  be  ad- 
dressed. 

M.  SALMON,  Printer,  Fleet  Street. 
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BRIDGES  OYER  THE  THAMES. 


DESCRIPTIVE  ACCOUNT  OF  THE  PRINCIPAL 
BRIDGES  ERECTED  OVER  THE  RIVER 
THAMES.  BY  MR.  C.  DAVY,  ARCHITECT. 

No.  XVIII. 

Alterations  in  the  Design  of  the  New 
London  Bridge — Rennie's  First  Plan 
for  the  Approaches. 

{Rimmed from  p.  403,  Pel.  xiii.) 

I shall  now  more  particularly  advert  to 
the  nature  of  the  different  plans  for  the 
approaches  to  the  New  London  Bridge, 
and  the  circumstances  that  led  to  the 
several  and  expensive  alterations  in  this 
magnificent  structure. 

It  will  be  recollected  that  when  the 
award  was  made  on  the  different  plans 
offered  for  the  New  London  Bridge, 
those  which  were  pronounced  to  be  the 
best,  abstractly  considered,  were  aban- 
doned on  the  ground  of  their  being  un- 
suited to  the  localities  of  this  particular 
site.  That  the  adopted  plan  of  the  late 
Mr.  Rennie  was  equally  if  not  more  ob- 
jectionable on  this  ground,  will,  I think, 
appear  from  the  following  extracts  from 
the  “ Report  of  the  Engineer  of  the  New 
Bridge,1 ’*  which  show  that  not*  less  than 
three  material  alterations  were  found 
necessary  in  Mr.  Rennie’s  plan : — 

First  Alteration. — The  Report  states, 
that  w In  consequence  of  its  appearing 
that  very  great  convenience  and  benefit 
would  be  afforded  to  the  public  by  an 
alteration  in  the  design  of  the  bridge  by 
the  addition  of  6 feet  to  the  width,  appli- 
cation was  made  to  the  Lords’  Commis- 
sioners of  Iris  Majesty’s  Treasury  for  their 
approval  and  sanction  of  the  proposed 
alteration;  and  their  Lordships  were  so 
convinced  of  the  expediency  of  such  a 
measure,  that  they  not  ofily  authorised  its 
adoption,  but  in  a liberal  and  handsome 
manner  agreed  to  recommend  to  Parlia- 
ment that  the  expense  thereof  (which  was 
afterwards  contracted  for  by  Messrs.  Jol- 
liffe  and  Banks,  at  the  sum  of  £4 2,000) 
should  be  defrayed  by  a grant  out  of  the 
Consolidated  Fund.  Your  Committee, 
in  order  to  avoid  the  expense  and  uncer- 
tainty of  raising  money  by  bonds  in  the 
manner  heretofore  adopted  by  the  Cor- 
poration in  carrying  into  effect  various 
other  public  works,  also  entered  into  a 
treaty  during  that  year  with  the  Lords’ 
Commissioners  of  his  Majesty’s  Treasury 
for  the  advance  by  them  upon  loan  of  the 
monies  proposed  to  be  raised  on  the  credit 


of  the  Bridge  House  estates — to  which 
their  Lordships  consented  on  the  pay- 
ment of  interest  at  the  rate  of  £4  per 
cent,  per  annum,  with  the  addition  of 
£\  per  cent,  per  annum  towards  repay- 
ment of  the  principal;  such  payment  to 
be  made  by  half-yearly  instalments* 
whereby  the  debt  will  be  liquidated  in  a 
period  of  42  years.”  Ultimately  the  whole 
of  these  arrangements  were  agreed  to. 

Second  Alteration. — During  the  lat- 
ter part  of  this  year  (1826)  your  Com- 
mittee’s attention  was  directed  to  the 
propriety  of  making  a further  alteration 
in  the  design  of  the  bridge,  by  adding 
two  feet  to  the  height  of  the  two  shore- 
arches,  which  we  determined  to  recom- 
mend to  your  Honourable  Court,  in  con- 
sequence of  the  efigineer  being  of  opi- 
nion that  it  was  absolutely  necessary  for 
the  general  security  and  more  perfect 
proportion  of  the  bridge;  and  on  their  be- 
ing assured  that  it  would  not  be  neces- 
sary oil  that  account  to  purchase  any 
more  property  for  the  formation  of  the 
approaches,  the  suggestion  was  duly 
authorised  and  adopted.” 

The  Third  Alteration  was  in  the  stairs 
of  the  bridge.  The  Report  representing 
the  necessity  of  this  alteration  was  agreed 
to  on  the  5th  day  of  April,  1827,  after 
having  received  the  necessary  assent  of 
the  Lords’  Commissioners  of  his  Ma- 
jesty’s Treasury. 

TTie  whole  of  these  proccediags  took 
place  before  any  final  decision  was  adopt- 
ed as  to  the  form  of  the  approaches. 
Strong  fears  began  at  length  to  he  enter- 
tained that  the  new  bridge,  like  that  of 
Southwark,  would  be  rendered  compara- 
tively useless  from  the  want  of  adequate 
approaches,  particularly  on  the  north 
side.  The  original  contract-plan  for  the 
approaches  was  rendered  an  absolute 
nullity  by  the  great  height  of  the  new 
bridge,  and  by  its  oblique  situation  with 
regard  to  Fish-street-hill,  thereby  pre- 
venting a free  and  convenient  access  to 
its  roadway.  This  plan,  therefore,  (see 
engraving)  was  finally  abandoned.  “In 
the  multitude  of  counsellors  there  is  wis- 
• dom,”  pays  the  proverb ; and,  aecord- 
ingly,  we  find  other  parties  taking  up  the 
question  and  labouring  for  the  general 
good  in  devising  plans  for  characteristic 
approaches,  and  thus  extricatiug  those 
employed  from  the  dilemma  in  which 
they  were  placed.  The  more  prominent 
of  these  volunteer  auxiliaries,  Messrs. 
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Allen,  Gwilt,  Jefferys,  and  Lund,  pub- 
lished certain  pamphlets  and  prints  illus- 
trative of  their  own  particular  views.  As 
a proof  of  the  necessity  for  the  interfer- 
ence of  talented  and  scientific  men,  (to 
say  nothing  of  the  benefit  derived  from 
their  joint  labours)  we  need  but  refer  to 
the  pamphlet  by  Mr.  Allen,  wherein  it 
is  stated  that  “ the  engineers  actually 
laid  six  plans  for  the  approaches  before 
the  New  Bridge  Committee  without 
either  of  them  having  yet  (1827)  been 
approved,  or  at  least  adopted.”  With 
reference  to  my  own  opinion  respecting 
the  ineligibility  of  the  situation  and  de- 
sign of  the  new  bridge,  I must  freely  ad- 
mit it  to  be  a case  of  great  difficulty  to 
determine  with  whom  the  blame  lies. 
There  is  a discrepancy  in  two  official 
statements  which  I shall  here  notice. 
The  evidence  of  the  late  Mr.  John  Ren- 
nie, Mr.  Mylne,  and  others,  before  the 
Committees  of  the  House  of  Lords  and 
Commons,  was  in  direct  opposition  to  the 
site  and  altitude  of  the  present  bridge;* 
while,  in  the  Report  I have  quoted,  the 
Committee  observe,  that  they  saw  no  rea- 
son to  depart  from  the  original  design  of 
the  late  John  Rennie,  Esq.!  Again,  in 
twelve  or  eighteen  months  afterwards,  the 
site  and  proportions  of  the  bridge  were 
materially  altered;  and,  above  all,  the 
abutments  were  placed  directly  facing  a 
mass  of  the  most  valuable  property,  which 
has  of  necessity  been  since  removed  for 
the  approaches. 

Let  us,  however,  do  justice  to  the  de- 
sign and  construction  of  the  bridge  itself. 
The  same  encomiums  that  were  with  jus- 
tice passed  upon  Waterloo  Bridge  by  a 
French  engineer, f may,  in  a great  mea- 
sure, be  applied  to  New  London  Bridge, 
which  may  in  future  ages  remain  to  point 
out  the  situation  of  “ a rich,  industrious, 
and  powerful  city,”  when  all  around  has 
passed  away. 

Explanation  nf  t\e  Engravinyt. 

Plan  No.  1. — Tins  is  the  original  con- 
tract-plan, showing  the  old  and  new 
bridges,  with  the  approaches  denoted  by 
dotted  lines.  A,  the  Monumeut;  B,  St. 
Magnus  Church  ; C,  Fishmonger’s  Hall ; 
D,  St.  Michael’s  Church ; E,  St  Mary 
Overy’s,  or  St  Saviour’s ; F,  St  Olave’s ; 
G,  St  Thomas’s  Hospital. 

• Repertory. 

4 See  Britton’s  Illustrations  of  the  Public  Build- 
lags,  p.  MS. 


No.  2 represents  the  half-elevation  on 
the  City  side  of  the  bridge,  with  the 
levels  corresponding  with  the  above  plan. 
A,  Trinity  high-water  mark ; B,  back  of 
abutment ; C,  Thames-street 

Fig.  A represents  a section  taken 
through  Upper  and  Lower  Thames-street. 
D,  Lower  Thames-street;  E,  Upper 
Thames-street;  F,  situation  of  Fish- 
street-hill  ; G,  centre  of  the  new  bridge. 

Fig.  2 represents  the  half-elevation  on 
the  Southwark  side.  A,  Trinity  high- 
water  mark ; B,  back  of  abutment ; C,  op- 
posite Tooley-street ; D,  St.  Saviour’s 
Church. 

Fig.  B represents  a section  taken  from 
the  back  of  the  abutment  to  St.  Olave’s 
Church.  E,  St  Olave’s;  F,  Tooley- 
street;  G,  centre  of  the  new  bridge; 

H,  back  of  the  abutment. 

(To  be  continued.) 

STEAM-CARRIAGE  performances  on  the 
LIVERPOOL  AND  MANCHESTER  RAILWAY. 

We  make  the  following  extracts,  Nos. 

I ,  2,  and  3,  from  the  Manchester  Guardian 
of  the  2(ith  February.* 

No.  /. 

41  I5IPROV  EM  ENTS  tN  LOCOMOTIVE-EN- 
GINES. 

44  It  is  tolerably  well  known,  that  the 
engines  or  locomotive-carriages  used  ,at 
the  opening  of  the  railway,  were  each 
propelled  oy  two  separate  engines,  the 
cylinders  of  which  wrere  placed  on  the 
outside  of  the  carriage,  over  the  hind 
wheels ; and  the  power  was  commu- 
nicated to  the  fore-wheels  by  attaching 
the  connecting  rod  to  a crank  on  the  out- 
side of  each  wheel.  Now,  as  the  two 
engines  worked  by  alternate  strokes,  and 
communicated  power  to  the  outsides  of 
the  carriage,  each  stroke  had  a tendency 
to  move  that'  side  of  the  carriage  to 
which  it  was  applied  at  a quicker  rate 
than  the  opposite  side  ; and  the  alternate 
advancing  of  the  two  fore-wheels  caused 
considerable  unsteadiness  of  motion, 
which  entirely  disappeared  when  the 
steam  was  shut  off,  and  the  carriage ‘al- 
lowed to  proceed  by  its  acquired  velocity. 
The  effect  of  this  unsteady  motion  is  not 
only  to  impair  the  durability  of  the  ma- 
chine, but  to  diminish  its  power  very 
considerably,  by  causing  the  flanches  of 
the  wheels  to  rub  against  the  sides  of  the 
rails. 


• But  only  received  by  u*  March  it— See  Interim 
Notices,  last  Number. 
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' “ In  consequence  of  this  defect,  Mr. 
Stephenson  (we  believe  at  the  request  of 
one  of  the  directors)  determined  to  try 
the  effect  of  placing  the  cylinders  beneath 
the  boilers,  and  communicating  the  power 
•to  tho  wheels  by  means  of  two  cranks 
on  the  axles,  by  which  the  tendency  to 
twist  the  carriage  would  be  very  greatly 
diminUhed.  This  plan  was  reduced  to 
practice  in  the  construction  of  the  Planet, 
and  its  consequences  were  immediately 
apparent  in  the  steadiness  of  motion,  and 
the  very  great  working  power  of  that 
engine.  We  believe  it  was  estimated, 
that  her  effective  power  was  nearly  one- 
third  greater  than  that  of  other  engines 
of  equal  sire,  but  made  on  the  old  prin- 
ciple— an  increase  which  might  be  partly 
ascribed  to  the  position  of  the  cylinders 
beneath  the  boiler,  when  they  were  much 
better  protected  from  the  effects  of  a cold 
wind,  or  of  rain,  by  which  the  temper- 
ature and  pressure  of  the  steam  in  the 
cylinders  of  the  old  engines,  was,  no 
doubt,  at  times  considerably  reduced. 

“ But  this  improvement,  important  as  it 
was,  proved  to  be  only  the  forerunner  of 
another,  which  will  be  found  to  be  still 
more  important,  especially  on  lines  of 
railway,  wh*»re  it  may  be  found  neces- 
sary to  use  inclined  planes.  It  is  well 
known  that  the  engines  generally  used 
on  railways  were  enabled  to  draw  a load 
only  by  the  adhesion  to  the  rails  of  the 
two  wheels,  to  which  the  moving  power 
was  attached  ; and  that,  in  particular 
states  of  the  weather,  and  in  going  up 
inclined  planes  at  all  times,  great  diffi- 
culty was  experienced  from  the  slipping 
of  these  wheels.  It  therefore  became  de- 
sirable that  all  the  wheels  should  be 
coupled  together,  in  order  that  the  adhe- 
sion of  the  whole  might  be  rendered 
available  ; but  this  could  uot  be  effected 
without  making  them  all  of  an  eq  al  size, 
and  that  could  not  be  done  so  long  as  the 
cylinders  were  placed  over  the  hind 
wheels.  By  placing  them,  however, 
under  the  boiler,  as  in  the  Planet,  the 
difficulty  was  removed,  and  Mr.  Stephen- 
son determined  to  construct  two  large 
engines,  having  the  fore  and  hind  wheels 
of  the  same  diameter,  and  coupled  toge- 
ther by  connecting  rods.  Only  one  of 
these  engines,  very  appropriately  termed 
the  Samson , has  yet  made  its  appearanco 
on  the  railway  ; the  expectations  which 
were  entertained  of  it  have  been  not 
merely  fulfilled,  but  greatly  surpassed  by 
its  performances.  It  has  repeatedly, 
without  any  assistance,  taken  from  fifty 
to  sixty  tons  of  goods  up  the  Huytun 
inclined  plane  (gn  elevation  of  one  in 
1)6),  at  an  average  speed  of  about  ten 
miles  an  hour  ; a performance,  which  was 


previously  supposed  to  be  quite  beyond 
the  powers  of  a locomotive. Engine,  of 
auy  moderate  or  manageable  size.  But 
even  these  exploits  have  been  completely 
thrown  into  the  shade,  by  one  which  was 
performed  yesterday  ; the  particulars  of 
which  are  detailed  in  a paragraph  sub- 
joined (No.  2).  It  is,  perhaps,  necessary 
to  state,  that  the  Samson  has  14-inch 
cylinders,  and  weighs,  with  water  in  the 
boiler,  little  more  than  eight  tons.’* 

No.  2. 

“ EXTRAORDINARY  PERFORMANCES  OP 

mk.  Stephenson’s  engine,  samson. 

“ Yesterday  morning  (25th  February), 
Mr.  Stephenson’s  engine,  the  Samson, 
started  from  the  station  at  Liverpool 
with  30  waggons,  carrying  the  following 
load : — 

Ton*  Cwt. 

23  waggon  load  of  oats 82  10 

7 waggon  load  of  merchandize  . . 24  15 


Total  nett  weight. . 107  5 

Tares  of  the  30  waggons  42  15 

15  persons  (chiefly  directors  and 
their  friends)  1 


Making  the  gross  weight  of . . 151 
(besides  tho  weight  of  the  tender,  with 
its  coke,  water,  &c.)  With  this  euor- 
mous  load,  the  Samson  moved  off  al  ten 
minutes  past  eight,  and  proceeded  to  the 
foot  of  the  inclined  plane,  at  the  rate  of 
about  twenty  miles  an  hour  It  was 
assisted  up  the  inclined  plane  by  three 
other  engines,  (the  Mars,  the  Mercury , 
and  the  Arrow),  and  arrived  at  the  top  in 
38  minutes  after  leaving  the  station.  As 
the  assisting  engines  pushed  behind  the 
load,  whilst  the  Samson  tugged  in  front, 
it  was  easy,  by  observing  where  the  con- 
necting chains  were  tight,  and  where 
slack,  to  ascertain  what  portion  of  the 
work  was  done  by  each,  and  it  was  found 
that  the  Samson  generally  drew 'sixteen 
waggons,  the  gross  weight  of  which 
would  be  about  80  tons;  on  arriving,  at 
the  top  of  the  inclined  plane,  the  Sam- 
son stopped  five  minutes  to  take  in  water, 
and  then  proceeded  to  Park-aide,  where 
it  arrived  at  29  minutes  past  nine,  stopped 
there  eight  minutes  to  water,  and  arrived 
at  Manchester  at  sixteen  minutes  before 
eleven.  The  whole  time  of  the  journey 
was,  consequently,  two  houts  and  thirty- 
four  minutes,  and  deducting  the  thirteen 
minutes  employed  in  taking  water,  the 
nett  time  of  travelling  was  two  hours  and 
twenty-one  minutes.  From  the  perform- 
ance of  the  Samson  on  the  inclined 
plane,  no  doubt  is  entertained  that  it 
would  draw  200  tons  on  a perfectly  lovel 
railway.  The  quantity  of  coke  consumed 
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by  the  Samson  in  this  extraordinary 
journey  was  1376lbs.  (12cwt.  lqr.  4lbs,), 
being  not  quite  one-third  of  a pound  per 
ton  per  mile.  Adding  to  this,  the  coke 
consumed  by  the  three  engines  which  as- 
sisted up  the  inclined  plane,  the  whole 
expense  of  fuel  would  not  amount  to 
twenty  shillings.  We  imagine  that  the 
performance  yesterday,  will,  at  any  rate, 
put  an  end  to  the  system  of  petty  de- 
traction, which  has  been  so  h* *hg  and 
so  incessantly  levelled  at  Mr.  Stephen- 
son and  his  engines,  by  a little  knot  of 
pseudo-mechanics,*  who  appear  to  have 
imagined,  that  they  had  an  interest  in 
depreciating  every  thing  he  did,  and  in 
crying  up  even  the  blunders  and  the  fail- 
ures of  other  parties.  We  are  very  curi- 
ous to  see  how  this,  and  some  other 
recent  occurrences,  will  he  treated  in  the 
Mechanics’  Magazine,  the  organ  of  tho 
party  to  which  we  have  alluded,” 

No.  3. 

" FINAL  TRIAL  OF  MESSRS.  BRAITH- 

waite  and  ericsson’s  engine. 

44  We  mentioned  last  Saturday  (Feb- 
ruary 19th)  the  journeys  made  on  the 
preceding  day  by  Messrs.  Braithwaite 
and  Ericsson’s  engine,  the  King  William, 
to  and  from  Manchester  and  Liverpool. 
These  journeys  were  only  preparatory  to 
a trial  of  the  engine  with  a load  of  goods 
which,  we  believe , was  understood  between 
the  Directors  and  Messrs.  Braithwaite 
and  Ericsson,  to  be  final  so  far  as  the 
Manchester  and  Liverpool  Railway  was 
concerned.  This  trial  was  made  on  Sa- 
turday morning,  when  the  Willfhm  start- 
ed from  the  Manchester  station  at  15  mi- 
nutes before  9 o’clock,  with  a load  of  5 
waggons,  the  gross  weight  of  which  was 
20  tons,  6 cwt.  1 qr.  After  getting  fairly 
in  motion,  the  William  proceeded  for 
about  two  miies  at  a speed  of  about  10 
miles  an  hour,  which  however  gradually 
declined  to  about  C or  7,  and  occasionally 
to  less  than  5 miles  an  hour,  and  it  was 
very  obvious  that  the  engineer  could  not 
succeed  in  keeping  up  an  adequate  supply  of 
steam.  At  the  conclusion  of  the  first  hour 
the  William  had  gone  exactly  8 miles  and 
a half,  the  greater  part  of  which  was  on 
a descent  of  about  4 feet  in  a mile,  and 
the  rest  a dead  level.  After  proceeding 
about  3 miles  further  at  about  the  same 
average  rate,  two  of  Mr.  Stephenson’s 
engines  came  up  with  a load  of  goods, 
and  pushed  on  ttie  William  and  Meteor, 
which  had  followed  it  to  the  watering- 
station  at  Parkside.  The  William  and 


• '*  Of  course  we  do  not  include  in  this  term  Captain 
Ericsson,  who  is  unquestionably  a man  of  consider - 

*blf  mechanical  talent/’ 


the  Meteor  were  then  transferred  to  the 
other  line  to  ullow  the  engines  to  pass. 
The  William  then  proceeded  towards 
Liverpool  with  its  load,  but  after  going 
two  or  three  miles  at  the  sam£  indifferent 
rate  as  before,  it  became  obvious  that  it 
would  be  overtaken  by  the  10  o’clock 
train  of  passengers  from  Manchester  ; and 
the  Meteor  assisted  in  pushing  on  the 
load  to  the  foot  of  the  inclined  plane, 
when  the  10  o’clock  train  was  allowed  to 
pass.  The  engineer  who  had  the  charge 
oLthe  'William  declined  attempting  to 
mount  the  inclined  plune  with  the  load, 
or  indeed  to  proceed  any  further  with  it, 
and  the  5 waggons  were  consequently 
carried  on  to  Liverpool  by  the  Meteor.” 

REMARKS. 

The  writer  of  the  preceding  articles 
expresses  himself  “ very  curious”  to  kuow 
how  they  “ will  be  treated  in  the  Mecha- 
nics’ Magazine  and  his  reason  is,  that 
the  Mechanics’  Magazine  is  “ the  or- 
gan” of  a party  which  has  been  guilty  of 
“ a system  of  petty  detraction,  long  and 
incessantly  levelled  at  Mr.  Stephenson 
and  his  engines.”  Were  there  any  truth 
in  his  accusation,  there  would  be  some- 
thing very  natural  in  his  curiosity;  but 
the  one  is  as  false  as  the  oilier  is  feigned. 
He  knows  well  that  he  has  nothing  hut 
what  is  fair  and  liberal  to  anticipate  from 
us.  The  Mechanics’  Magazine  is  the 
organ  of  no  party,  and  has  never  been  an 
instrument  of  “ petty  detraction”  towards 
either  Mr.  Stephenson  or  any  other  indi- 
vidual whatever.  We  may  not  have  ex- 
pressed so  high  an  opinion  of  the  works 
of  Mr.  Stephenson’s  hands  as  others  have 
clone — and  no  wonder,  since  nothing  less 
will  content  his  partizans  than  to  rank 
him  with  the  Watts  and  Davys  of  the 
age  !*  but  we  defy  any  one  to  show  that 
we  have  ever  suppressed  or  misrepresent- 
ed a single  fact  that  could  testify  in  his 
favour,  or  serve  to  show  that  our  opinion 
of  his  merits  was  wrong.  Nothingthalany 
of  his  engines  ever  did,  or  were  ever  re- 
ported to  have  done,  have  we  concealed 
from  our  readers;  aud  where  we  have  not 
described  what  we  ourselves  saw,  we  have 
invariably  given  the  accounts  of  others  as 
wc  found  them.  And  in  this,  consists  the 
great  difference  on  this  particular  ques- 
tion, between  the  Mechanics’  Magazine 
and  the  Manchester  Guardian.  The 
Median ics’  Magazine  has  its  own — per- 
haps a peculiar — opinion  of  Mr.  Stephen- 

• Vide  Mi".  Booth's  Account  of  the  Liverpool  and 
Manchester  Railway,  p.  ijf.  » 
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son’s  merits  as  an  engine-maker,  but 
sticks  to  truth  in  support  of  it ; the  Man- 
chester Guardian  has  somewhat  of  an  op- 
posite opinion,  and  thinks  an  adherence 
to  truth  in  maintaining  it  exceedingly 
superfluous.  For  proofs  of  this,  we  refer 
to  our  378th,  380th,  and  391st  Numbers, 
where  the  reader  will  see  it  established 
beyond  the  possibility  of  refutation,  that 
the  Guardian , in  order  to  uphold  Mr. 
Stephenson,  and  cry  down  his  rivals,  has 
not  scrupled  to  tell  lies  by  the  bushel ; 
and  has  even,  to  suitjts  purpose,  delibe- 
rately put  itito  the  mouths  of  its  antago- 
nists words  which  they  never  used. 
Verily,  it  greatly  becometh  so  habitual  a 
detractor,  to  hold  up  his  hands  at  the  sin 
of  “ detraction!” 

In  truth,  knowing  what  we  do  know 
of  the  proceedings  of  Mr.  Stephenson 
and  his  partizans,  it  strikes  us  as  some- 
thing quite  wonderful  that  they,  or  any 
of  them , should  be  the  parties  to  cry  out 
44  foul  play.”  More  illiberal  conduct  to- 
wards a rival  than  has  been  all  along  dis- 
played by  Mr.  Stephenson,  and  those  in 
his  employment,  towards  Messrs.  Braith- 
waite  and  Ericsson,  we  have  seldom  wit- 
nessed. The  sneers,  the  taunts,  the  hin- 
drances, the  annoyances,  by  which  they 
have  unifonnly  endeavoured  to  discou- 
rage the  strangersy  and  to  drive  them 
from  the  field  of  competition,  are  known 
to  all  the  44  railway  train.”  Hundreds 
there  are  who  can  bear  testimony  to 
something  of  the  sort,  more  or  less  piti- 
ful ; but  not  one,  we  make  bold  to  say, 
who  ever  heard  Mr.  Stephenson  say  a 
kind  or  encouraging  thing  of  his  rivals  or 
their  engines.  We  can  ourselves  testify 
to  his  deriding,  in  a strain  of  coarse  ex- 
ultation, a peculiarity  in  the  construction 
of  Messrs.  Braithwaite  and  Ericsson’s  en- 
gines, which,  as  we  shall  presently  show, 
he  Inis  himself  since  adopted,  (though 
without  acknowledgment)  and  now  reck- 
ons to  be  an  improvement  of  the  first 
water.  But  why  need  we  appeal  to  what 
Mr.  Stephenson  has  been  heard  to  say, 
by  ourselves  or  others  ? Mr.  Stephenson’s 
own  flesh  and  blood  shall  bear  testimony, 
in  black  and  while,  to  the  injustice  with 
which  he  has  treated  his  rivals.  In  44  An 
Account  of  the  Competition  of  the  Loco- 
motive-Engines at  Rainhill,  in  Oct.  1829,” 
which  was  afterwards  published  by  44  Ro- 
bert Stephenson  and  Joseph  Locke,  Civil 
Engineers,”  the  one  the  son,  and  the  other 
an  assistant  of  Mr.  George  Stephenson, 


and  which  had  doubtless  the  lather’s  en- 
tire sanction,  it  is  said  of  the  Novelty, — * 
“ this  engine  is  so  far  novel  as  to  carry 
the  requisite  quantity  of  water  and  fuel 
on  the  same  carriage  with  the  engine.” 
— 44  So  far”  only ! Talk  of  detraction 
after  this! 

Such  conduct  in  Mr.  Stephenson  is  the 
more  reprehensible,  that,  as  engineer  to 
the  Railway,  he  owes  it  to  his  employers 
to  give  every  possible  encouragement  to 
competitors,  and  not  to  suffer  any  separate 
interests  of  his  own,  as  an  engine-maker, 
or  partner  of  an  engine-making  company, 
to  interfere  with  an  upright  discharge  of 
his  duty. 

But,  pass  we  from  these  personal  mat- 
ters, to  the  more  pleasing  task  of  gratify- 
ing the  curiosity,  which  Mr.  Stephenson 
and  his  friends  have  expressed,  to  see  how 
the  occurrences  related  in  the  preceding 
extracts  will  be  treated  in  the  Mechanics’ 
Magazine. 

We  have  no  hesitation  in  frankly  ac- 
knowledging, that,  by  all  that  relates  to 
the  performances  of  the  Samson,  we  are 
at  once  surprised  and  delighted.  Not 
that  its  performances  go  beyond  what 
scientific  men  have  expected  would 
sooner  or  later  be  achieved — nor  even 
that  we  despaired  of  seeing  an  engine  of 
such  might,  produced  by  Mr.  Stephenson; 
but  surprising  it  is  to  us,  that  so  vast  a 
stride  should  all  at  once  be  made  from 
the  degree  of  power  exemplified  in  the 
Planet,  Meteor,  and  other  engines,  of 
this  gentleman’s  manufacture,  to  that  ex- 
hibited by  the  Samson — and  most  de- 
lightful tv  think,  that  ere  six  months 
have  elapsed  since  the  opening  of  this, 
the  first  extensive  railway  for  general 
traffic,  there  has  been  that  accomplished 
upon  it,  which  transcends  all  ordinary  ex- 
pectation, and  places  beyond  all  question 
theirameasurablesuperiorityoftherailway 
system  over  every  other  mode  of  con- 
veyance. 

The  improvements  by  which  the  Sam- 
son has  been  rendered  so  much  more 
powerful  than  its  predecessors,  are  stated 
in  the  extract,  No  1,  (which  we  shall 
not,  perhaps,  greatly  err,  in  ascribing  to 
Mr.  Stephenson  himself,  or  his  partner 
Mr.  Booth)  to  b%  two-fold.  First,  there 
is  the  application  of  the  power  to  the  axle, 
instead  of  to  the  outside  of  the  wheel, 
and  subordinate  to  that,  the  removal  of 
the  cylinders  from  the  upper  part  of  the 
carriage,  between  the  hind  wheels,  to 
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at  situation  below  the  boiler.  And  se- 
cond, the  employment  of  four  wheels  all 
of  one  diameter*  and  the  coupling  them 
together  by  connecting  rods.  The  for- 
mer of  these  improvements  is  stated  to 
have  been  suggested  by  “one  of  the 
directors.”  The  latter,  the  reader  is  left 
to  infer,  is  a contrivance  of  Mr.  Stephen- 
son’s own.  Now,  it  so  happens,  that  with 
the  exception  of  so  much  of  the  “ Di- 
rector’s” suggestion,  as  relates  to  the  re- 
moval of  the  cylinders  from  the  top  ta 
the  bottom  of  the  boiler — an  alteration, 
the  benefit  of  which  appears  to  us  to  be 
greatly  over-rated — there  is  not  an  iota  of 
these  improvements,  to  which  either  the 
Director  or  Mr.  S.  have  the  smallest 
claim. 

First,  as  to  the  application  of  the  power 
to  the  axle — this  is  precisely  the  method 
which  was  adopted  in  the  case  of  the 
Novelty ; so  also  is  it  the  method  follow- 
ed in  the  William  and  the  Adelaide. 
Again,  the  employment  of  wheels  all  of 
one  diameter,  and  the  coupling  of  them 
together  to  increase  the  adhesiou — this  is 
that  very  peculiarity  of  construction,  of 
which  we  have  before  spoken,  as  having 
been  so  coarsely  derided  by  Mr.  Stephen- 
son when  he  saw  it  exhibited  in  the 
Novelty  ! The  reader  who  refers  to  the 
engraving  of  the  Novelty,  in  our  323rd 
Number,  will  not  see  there  any  coupling- 
rods  or  chain ; hut,  it  is  a fact,  which  can 
be  attested  by  thousands,  that  when  the 
Novelty  first  made  its  appearance  on  the 
railway,  at  the  competition  in  1829,  the 
wheels  were  connected  together  by  an 
endless  chain,  which  was  afterwards 
thought  to  be  superfluous,  in  a trial  which 
had  speed  more  than  power  of  draught 
for  its  object.  Nor  are  these  things 
even  peculiar  to  Messrs.  Braithwaite  and 
Ericsson;  the  Sanspareil  of  Mr.  Hack- 
worth  had  also  wheels  of  one  diameter 
connected  together  by  coupling-rods. 

Mr.  Stephenson  is  entitled  to  the  praise 
of  having  adopted  certain  useful  methods 
which,  in  his  days  of  greater  ignorance, 
he  derided,  but  that  is  all ; he  would 
have  been  entitled  to  more,  had  he  can- 
didly and  honourably  acknowledged  to 
whom  his  thanks  are  due. 

It  will  be  observed,  that  a statement  is 
given  of  the  quantity  of  fuel  consumed 
by  the  Samson.  This  is  the  first  lime 
that  we  have  been  favoured  with  any  in- 
formation of  the  sort  from  Mr.  Stephen- 
son. . Often  has  he  been  called  upon  to 
say  what  his  engines  consumed;  but 


never  before,  has  he  thought  fit  to 
satisfy  the  reasonable  curiosity  of  the 
public  on  this  point.  The  quantity  is 
exceedingly  small;  much  smaller,  we 
feci  bound  to  say,  than  what  we  have  all 
along  thought  a boiler  of  the  description 
used  by  Mr.  Stephenson  would  require. 

It  remains  that  we  should  say  some- 
thing of  what  is  called  the  “ Final  Trial 
of  Braithwaite  and  Ericsson’s  Engine.” 
Final — positively  final  it  is  called  in  the 
title  of  the  article  (No.  3) ; and  we  dare 
say  there  are  hundreds  and  thousands  of 
superficial  readers,  who,  looking  no  fur- 
ther than  the  title,  have  gone  impressed 
by  it  with  a notion,  that  there  is  actually 
an  end  to  the  engine,  and  to  the  hopes  of 
its  makers.  But  what  do  we  find  on  an 
examination  of  the  article  itself?  The 
absolute  assertion  of  the  trial  being  a 
final  one,  repeated  ? By  no  means.  The 
writer  only  believes — that  it  w as  understood 
— to  be  a final  trial ; not  altogether  final 
either,  but  only  final  “ so  far  as  the 
Liverpool  and  Manchester  Railway  is 
concerned !”  Who  so  entitled  to  cry  out 
against  detraction  as  a word-eater  like 
this ! The  truth,  as  we  are  informed,  is, 
that  the  trial  was  no  more  final  than  any 
of  those  which  preceded  it ; and  of  this 
one  strong  proof  is,  that  neither  Mr. 
Ericsson  nor  Mr.  Braithwaite  were  pre- 
sent on  the  occasion — another  still  strong- 
er, that  the  load  assigned  to  the  carriage 
to  draw  was  not  that  which  Messrs. 
Braithwaite  and  Ericsson  contracted  it 
should  draw — not  40,  but  20  tons. 

But  whether  the  trial  was  final  or  not, 
we  are  free  to  confess,  that  it  is  of  a na- 
ture well  calculated  to  cast  down  the 
hopes  which  people  have  been  led  to  en.- 
tertain  of  Messrs.  Braithwaite  and  Erics- 
son’s engine.  It  may  not  have  started  t« 
do  its  best,  but  the  circumstances  which 
arose  were  such  as  to  call  for  its  best 
exertions.  It  had  been  greatly  damaged 
by  the  accident  which  befel  it  hist  Sep- 
tember, but  had  since  undergone  a com- 
plete repair,  and  when  last  on  the  road 
had  been  pronounced  by  Mr.  Ericsson  to 
want  only  the  addition  of  an  expansion- 
slide — which  addition  had  been  subse- 
quently made  to  it — to  be  all  that  he 
could  desire.  That  after  all  this  delay 
and  preparation  it  should,  under  any  cir- 
cumstances, have  performed  so  ill,  sur- 
prises us  not  a little.  Indeed,  were  we 
to  judge  by  results  merely,  we  should  be 
induced  to  say  there  was  an  end  of  the 
affair.  But,  wc  refuse  to  despair  of  the 
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success  of  this  engine,  because  we  feel 
so  well  persuaded  of  the  correctness  of 
the  principles  on  which  it  is  constructed, 
that  we  are  certain  its  present  failure  can 
only  have  arisen  from  some  defect  in  the 
details  of  the  machinery,  admitting  of  a 
remedy ; or  from  some  unskilfulncss  in 
management,  which  ought  not  to  have 
occurred.  The  report  states,  that  the  en- 
gineer could  not  keep  up  the  steam ! And 
yet  we  have  seen  that  when  the  engine 
was  previously  tried  under  the  direction 
of  Mr.  Ericsson  himself,  on  the  14th  of 
Jan.  last  (Mech.  Mag.  No.  389)  the 
steam  generated  was  generally  in  excess. 
To  what  but  some  blunder  in  manage- 
ment can  we  attribute  such  a difference 
as  this  ? 

It  is  important  to  keep  in  mind,  that 
the  point  on  which  the  success  of  Messrs. 
Braithwaite  and  Ericsson’s  carriage 
turns,  is  simply  the  efficiency  of  the  boiler. 
Wheels  of  equal  diameter  are  common 
both  to  Mr.  Stephenson  and  them  ; so 
also  is  the  application  of  the  power  to 
the  axle  ; and  whether  the  cylinders  are 
above  or  below  the  boiler,  in  the  front  or 
in  the  rear,  is  (we  apprehend)  a matter 
of  much  indifference.  Now,  that  Messrs. 
Braithwaite  and  Ericsson’s  boiler  is  a 
very  excellent  boiler,  is  a fact,  which  it 
is  fortunately  not  left  to  these  railway 
experiments  to  determine  ; a number  of 
the  most  eminent  engineers  and  men  of 
science  of  the  day,  have  concurred  iu 
pronouncing  it  to  be,  in  respect  of  ra- 
pidity and  economy  of  production,  the 
very  best  boiler  ever  invented;  (see 
Mechanic’s  Magazine,  vol.  xiii.  p.  309)  and 
many  are  the  boilers  of  this  description, 
which  are  already  iu  successful  use  in 
distilleries,  breweries,  sugar  refineries, See. 
in  and  about  the  metropolis.  It  is  at  the 
same  time,  remarkable  for  the  very  small 
space  it  occupies.  Why  then  should  it 
fail  in  its  application  to  locomotive  ma- 
chinery? We  see  no  reason,  and  can 
imagine  none. 

We  are  not  so  sanguine  in  our  hopes 
of  this  boiler,  as  to  suppose  that  it  will 
ever  greatly  surpass  the  boiler  of  the 
Sampson  in  the  quantity  of  steam  it  can 
produce  in  a given  time,  or  even  in  the 
smallness  of  its  expenditure  of  fuel ; but 
we  fully  expect  to  see  other  advantages 
realized,  that  will  give  it  a decided  su- 
periority. All  the  recent  boilers  oi  Mr. 
Stephenson — that  of  the  Samson,  we 
presume,  among  the  number — are  on  the 
multi-ilrtmlar  plan;  and  they  are  kept 


working  on  the  plugging  and  replacing 
system — that  is  to  say,  as  soon  as  a tube 
gives  way  it  is  stopped  up,  and  when  any 
considerable  number  of  them  are  thus 
put  hors  de  combat , new  tubes  are  sub- 
stituted for  them.  The  great  expense 
and  inconvenience  thus  occasioned,  wHl 
all  be  saved  in  the  case  of  Messrs. 
Braithwaite  and  Ericsson’s  boiler.  It 
has  a flue  of  only  three  turns,  and  so 
little  is  it  liable  to  be  injured  by  the  fire, 
that  we  have  seen  one  which  has  been  in 
constant  use  for  upwards  of  two  years, 
and  is  still  perfectly  sound  in  every  part. 

The  reader  will  observe,  there  is  a note 
of  a very  peculiar  kind  subjoined  by  the 
editor  of  the  Guardian  to  No.  2,  respect- 
ing Mr.  Ericsson.  We  do  not  notice  it 
for  the  sake  of  our  own  particular  share 
in  the  classification,  to  which  Mr.  E.  is 
pronounced  to  be  an  exception  ; we  will- 
ingly leave  our  knowledge  of  mechanics 
to  speak  for  itself;  but  we  notice  it  for 
the  purpose  of  reprobating  the  unfair 
distinction  which  it  is  the  insidious  de- 
sign of  this  note  to  establish  between 
Mr.  Ericsson  and  bis  partner.  The  ob- 
ject of  the  writer  is  evidently  to  impress 
the  reader  with  a notion  that  the  delay  iu 
producing  the  William  in  a state  fit  for 
the  duty  which  it  has  been  contracted  it 
shall  perform,  has  been  owing  to  certain 
mechanical  “ blunders;”  but  that  who- 
ever is  to  blame  for  these  blunders,  Mr. 
E.  is  not  The  Gtuirdian  does  Mr.  E. 
great  injustice  in  supposing  that  he  can 
feel  honoured  by  any  compliment  at  the 
expense  of  his  partner  (of  whom,  by  the 
way,  it  maybe  said,  without  flattery,  that 
it  would  be  sufficient  honour  to  any  man 
to  rival  him  in  practical  "knowledge  and 
skill.)  And  it  (toes  also  a great  violence 
to  truth  in  the  attempt  to  separate  Mr.  E. 
from  any  blame  that  may  possibly  attach 
to  the  case ; the  fact  being,  that  Mr.  E. 
is  even  more  identified  than  Mr.  Br&ith- 
waite  with  the  recent  fortunes  of  the  en- 
gine— having  had  it  for  several  months 
past  under  liis  immediate  and  exclusive 
superintendence. 

THE  PLANETS  MERCURY  AND  VENUS. 

Sir, — As  it  is  most  likely  that  compa- 
ratively few  of  your  readers  arc  in  pos- 
session of  Vince’s  Tables,  I take  the 
earliest  opportunity  (having  but  just  re- 
ceived part  97)  of  sending  you  a couple 
of  computations  from  them,  to  fulfil  the 
request  of  your  astronomical  eorresppnd- 
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ent  (rol.  xiv.  p.  41(5).  Tins  gentleman’s 
difficulties  have  prolfably  arisen  from  a 
want  of  the  consideration  that  the  places 
of  the  planets  are  stated  in  the  Ephe- 
meris  for  apparent , and  not  for  mean 
noon.  Presuming  that  the  heliocentric 
longitudes  are  alone  sufficient,  I beg  to# 
insert  two,  one  for  Mercury,  and  one  for 
Venus,  for  apparent  noon,  on  days  when 


the  equation  of  time  is  considerable, 
that  the  difference  may  be  more  obvious. 
Should  this  correspondent  still  find  diffi- 
culties which  he  cannot  surmount,  I shall 
be  happy  in  using  my  best  endeavours  to 
set  him  right,  either  in  this  Magazine  ot 
by  letter  in  a private  way. — Yours,  &c. 

W.  D.  Snooke. 

Ryit,  March  10,  1831. 
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THE  PRINCIPLES  OF  DIALL1XO. 


Sir, — The  subject  of  dialling  having 
been  mentioned  in  your  lOlh  and  12th 
volumes,  it  is  my  intention  to  present 
your  readers  with  die  theory  of  the  art,  in 
as  plain  and  concise  a manner  as  possi- 
ble; for,  being  a self-taught  person,  I 
have  often  found  a great  advantage  in 
having  the  theoretical  part  of  a science 
before  me,  in  a condensed  manner:  first, 
because  it  is  sooner  learnt  than  the  sub- 
ject in  its  full  details ; and,  secondly,  be- 
cause a knowledge  of  the  fundamental 
principles  of  any  science  easily  gained, 
stimulates  and  encourages  the  mind  to 
further  exertion,  and  leads  on  to  a com- 
plete proficiency. 

The  equator  being  divided  into  360 
degrees,  and  the  earth  revolving  in  its 
axis  in  24  hours,  15  degrees  of  the  equa- 
tor are  passed  over  by  the  Sun  in  every 
hour. 

Imagine  the  Earth  to  be  a transparent 
shell,  having  an  opaque  axis,  and  oil  it 
imagine  24  lines  to  be  drawn  from  pole 
to  pole,  representing  the  hour-lines.  Let 
us  also  imagine  a plate  of  metal  to  be 
put  inside  the  shell,  capable  of  being 
placed  in  any  position.  The  plate  being 
fixed  in  any  required  position,  and  the 
axis  passing  through  its  centre,  as  the 


earth  tunis  round,  the  sun  will  of  course 
cast  the  shadow  of  the  axis  on  the  plate 
in  an  opposite  direction,  thus  serving  as 
a gnomon;  and  the  hour-lines  of  the 
dial  will  be  marked  out  by  the  shadow. 
The  positions  of  tire  hours  will  be  also 
marked  on  the  edge  of  the  plate  by  the 
aforesaid  lines  on  the  transparent  globe. 

This  is  the  foundation  of  the  art  of 
dialling;  for  in  practice,  that  edge  of  the 
gnomon  which  casts  the  shadow  is 
brought  parallel  to  the  axis  of  the  earth  ; 
the  plane  of  the  dial  is  brought  parallel 
to  some  gTe&t  circle  of  the  earth;  and 
the  distances  of  the  hour-lines  on  the 
dial  are  the  same  as  if  the  plane  were 
placed  inside  the  before-mentioned 
sphere,  and  cut  by  the  lines  as  aforesaid. 
The  distance  of  the  surface  of  the  earth 
from  its  centre  is  but  as  a point;  com- 
pared to  the  distance  of  the  earth  from 
the  sun  ; and  therefore  the  same  will 
take  place  at  the  surface  as  at  the  centre,  , 
or  at  least  the  difference  will  be  inconsi- 
derable. 

The  whole  of  the  requisites  for  con- 
structing a sun-dial  therefore  are,  the 
distances  of  the  hour-lines  on  the  plane, 
and  the  angle  which  the  gnomon  must 
make  with  the  plane,  so  as  to  be  parallel 
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. to  the  axis  of  the  Earth.  The  angle  for  • 
the  gnomon  of  an  horizontal  dial  to  make 
with  the  plane  thereof,  will  be  equal  to 
the  latitude  of. the  place;  and  the  same 
angle  for  a north  or  south  vertical  dial  to 
make  with  its  plane,  will  be  equal  to  the 
complement  of  the  latitude.  This  may 
be  rendered  more  plain  by  fig.  1,  in 
which  NS  is  the  axis  of  the  earth  ; Ed, 
the  equator;  HO,  the  horizon  ; KL,  the 
plane  of  an  horizontal  dial  for  the  place 
C ; MCF  being  parallel  to  NS ; CF  is  the 
gnomon  of  the  dial ; and  the  angle  FCI 
is  equal  to  the  latitude  of  the  place,  or  is 
measured  by  the  arc  EC. 

Again — let  DC  represent  the  plane  of 
a vertical  dial  whose  gnomon  is  DI,  pa- 
rallel to  FC,  and  consequently  to  NS  ; I 
say  the  angle  D is  equal  to  the  comple- 
ment of  the  latitude,  or  is  measured  by 
the  arc  CN.  This,  as  well  as  the  pre- 
ceding, wrll  be  evident  by  referring  to 
Euclid  1.  29.  The  hour  distances  of  an 
horizontal  dial,  allowing  15  degrees  for 
the  distance  of  each  hour  from  the  me- 
ridian for  12  o’clock  line)  or  the  equator, 
are  found  by  the  following  theorem  : — 

Log.  sine  of  the  latitude  -j-  log.  tan.  of 
the  hour’s  distance  on  the  equator— ra- 
dius = log.  tan.  of  the  same  hour’s  dis- 
tance from  the  meridian  on  the  dial- 
plane. 

And  the  same  will  hold  good  for  a ver- 
tical north  or  south  dial,  by  using  the 
log.  cosine  of  the  latitude  instead  of  the 
log.  sine. 

It  ^ evident  that  the  gnomon  of  an 
horizontal  dial  at  the  equator,  to  be  pa- 
rallel to  the  axis  of  the  Earth,  must  make 
no  angle  at  all  with  the  plane;  and 
therefore  the  hour-lines  must  be  parallel 
to  each  other.  This  dial,  therefore,  may 
be  made  by  describing  a semicircle,  and 
setting  off  the  hour  distances  15  degrees 
each,  as  in  fig.  2,  and  drawing  lines  from 
C to  the  hours  as  numbered  in  the  fig. 
on  BL,  which  is  the  dial-plane,  and  is  a 
tangent  to  the  two  quadrants.  Or  the 
dial  may  be  constructed  by  setting  of 
the  natural  tangents  of  the  hour  dis- 
tances on  the  plane,  making  the  height 
of  the  gnomon  equal  to  the  tangent  of 
45  degrees,  or  equal  to  the  radius  of  the 
semicircle. 

By  fig.  1 it  will  appear  that  an  hori- 
zontal dial  for  any  latitude  will  be  a ver- 
tical dial  for  a plate  whose  latitude  is 
the  complement  of  the  former ; and  con- 
sequently an  horizontal  dial  at  the  equa- 


tor will  be  a vertical  one  at  the  pole.  An 
horizontal  dial  at  the  pole  will  be  no- 
thing more  than  a circle  divided  into  24 
equal  parts,  with  a pin  in  its  centre  for  a 
gnomon,  the  pin  being  a seeming  con- 
tinuation of  the  earth’s  axis,  and  the 
plane  of  the  dial  being  parallel  to  the 
equator.  And  this  by  the  former  consi- 
deration will  be  a vertical  dial  at  the 
equator. 

Since  the  plane  of  an  east  or  west  dial 
is  parallel  to  the  meridian,  its  lower  edge 
being  parallel  to  HO,  it  is  evident  that 
its  gnomon,  to  be  parallel  to  NS,  must 
make  the  same  angle  with  the  lower 
edge  of  the  plane  as  NS  does  with  HO, 
or,  in  other  words,  this  angle  must  be 
equal  to  the  latitude  of  the  place.  If, 
therefore,  a dial  horizontal  at  the  equa- 
tor, be  elevated  till  its  gnomon  makes  an 
angle  with  the  horizon  of  any  place, 
equal  to  the  latitude  of  that  place,  it  will 
of  course  be  an  east  or  west  dial  for  that 
latitude ; and  lienee  the  reason  why  the 

Snomon  and  hour-lines  of  an  east  or  west 
ial  must  make  an  angle  with  the  hori- 
zon equal  to  the  latitude  of  the  place  for 
which  it  is  constructed. 

Thus  is  explained  the  nature  of  all 
sun-dials  whose  planes  are  known  to  be 
parallel  to  some  great  circle,  or  to  face 
any  of  the  cardiual  points ; but,  for  the 
most  part,  dials  fixed  against  walls  de- 
cline from  one  cardinal  point  towards  an- 
other. Such  dials  have  their  planes  pa- 
rallel to  the  horizon  of  some  place  of  an- 
other latitude,  whose  longitude  is  east  or 
west  of  the  place  for  which  the  dial  is  to 
be  made.  In  this  case,  a new  latitude 
may  be  found  by  the  following  theorem : — 
Log.  sine  of  declination  + log.  cosine 
of  given  latitude— radius  = log.  sine  of 
latitude  required.  < 

And  the  following  theorem  will  give 
the  longitude : — 

Log.  sine  of  given  latitude  -f-  log.  co- 
tangent of  given  latitude— radius  = log. 
cotangent  of  longitude  required. 

Therefore,  an  horizontal  dial  for  the 
latitude  thus  found,  whose  gnomon  is 
distant  from  the  hour-line  of  12,  equal  to 
the  longitude,  will  be  the  required  verti- 
cal declining  dial  for  the  given  place. 
And  thus,  in  a few  words,  is  contained 
the  whole  theory  and  fundamental  prin- 
ciples of  the  art  of  dialling.  This  art  was  , 
much  cultivated  by  the  practical  mathe- 
maticians of  this  country  about  160  years 
ago ; but  at  the  present  time,  clocks  are 
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brought  to  so  great  a degree  of  perfection, 
and  the  practical  part  of  dialling  being 
likewise  cast  into  the  hands  of  the  mathe- 
matical-instrument maker,  the  study  has 
so  far  degenerated,  that  not  one  modem 
treatise  on  the  subject  is  to  be  procured. 

The  best  way  to  explain  the  principles 
of  this  art  is  by  a globe,  as  every  opera- 
tion is  by  that  means  rendered  plain  and 
easy.  The  “ Universal  Dialling  Cylin- 
der” of  Ferguson,  which  he  regarded  as 
one  of  his  best  contrivances,  is  well 
adapted  to  the  purpose,  and  is  an  instru- 
ment which,  with  a little  addition,  may  be 
applied  to  more  useful  purposes  than 
perhaps  its  inventor  thought  of.  This  I 
may  at  a future  time  describe,  and  apply 
to  what  I am  alluding. 

Yours,  See.  J.  Green  all. 

F4h.  a.  1831. 


saxula’s  new  locomotive  theory, — 

TWELVE  FUNDAMENTAL  PROPOSITIONS. 

Sir, — Having,  at  various  times,  in  the 
pages  of  your  useful  publication,  rather 
boasted  of  the  superior  powers  of  my 
steam-carriage,  the  “ Triumph  and 
claimed,  as  my  own,  the  discovery  of  the 
true  theory  and  principles  of  locomotion, 
partially  illustrating  the  same  by  the 
singular  wheel-barrow  problem,  &c.,  and 
being  one  who  is  desirous  of  saying  no 
more  than  lie  can  prove,  f now  beg  the 
insertion  of  a few  papers,  in  which  I 
will  demonstrate  the  truth  of  my  asser- 
tions, that  the  mechanical  principles  on 
which  the  “ Triumph  ” is  built,  are  the 
only  ones  by  which  a locomotive  vehicle 
on  plain  wheels,  without  crutches  or 
propellers,  can  surmount  the  hills,  ruts, 
stones,  and  sloughs  of  a common  road. 

In  the  first  place,  to  shorten  the  pro- 
cess, I assume,  as  true,  (believing  them  to 
be  so),  the  following  twelve  propositions 
or  postulates,  and  leave  your  scientific 
readers  to  say,  if  they  consider  any  of 
them  erroneous. 

1st.  That  the  power  of  descent  (and 
consequently  weight  to  be  raised,  or  re- 
sistance to  be  overcome),  of  a loose  body 
on  an  inclined  plane,  is  equal  to  the  per- 
pendicular height  of  that  plane,  when 
the  length  of  the  plane  represents  the 
weight  of  the  body — in  other  words,  if 
radius  represent  the  weight  of  the  body, 
the  sine  of  the  angle  of  inclination  of 
ihe  hill  will  represent  the  power  of 
descent 


2d.  That  when  loose  bodies  remain  at 
rest  on  an  inclined  plane,  and  do  not 
slide  down,  it  is  by  reason  of  friction. 

3d.  That  friction  is  various,  in  various 
bodies  and  surfaces,  and  that  it  may  be, 
and  often  is,  equal  to  one-third  of  the 
weight  of  the  body  on  the  inclined  plane, 
and  increases  as  the  weight  of  the  body 
increases. 

4th.  That  when  the  power  of  descent 
of  a loose  body  on  an  inclined  plane  ex- 
ceeds the  friction,  the  body  will  roll  or 
slide  down. 

5th.  That  an  engine  or  mechanical 
power,  suppose  equal  to  lOOlbs.  carried 
by  u wheel,  amt  trying  to  start  that 
wheel  forward  (as  in  locomotive  ma- 
chines) is  only  equal  to  lOOlbs.  weight 
hung  by  a line  on  a horizontal  spoke  of 
the  wheel,  at  the  place  where  the  engine 
power  is  applied  to  that  wheel. 

6tli.  That  if  power,  applied  to  a lever 
and  multiplied  by  its  distance  from  the 
fulcrum,  he  more  than  equal  to  the 
weight  to  be  raised,  multiplied  by  its 
distance  from  the  fulcrum,  the  weight 
will  be  raised  by  the  power. 

7th.  That  the  centre  of  gravity  of  a 
body,  is  the  place  of  the  whole  weight  of 
that  body,  and  by  lifting  the  centre  of 
gravity,  the  whole  body  is  lifted. 

8th.  That  a stone  under  a moving 
loaded  wheel,  is  equal  in  resistance  to  a 
shori  hill,  and  becomes  a fulcrum,  on 
and  over  which  the  moving  weight  is  to 
be  lifted. 

9th.  That  locoraotive-carriage|,  as 
now  generally  built,  are  worked  by  ma- 
chinery, ultimately  resolvable  to  a first 
class  lever,  having  the  fulcrum  between 
the  power  and  the  weight. — ( See  Note 
subjoined.) 

10th.  That  the  power  of  a first-class 
lever  is  greatest  when  the  weight  rests  on 
or  near  the  fulcrum,  and  least,  or  no- 
thing, when  the  power  acts  on  or  near 
the  fulcrum.  * 

11th.  That  a certain  power  acting  on 
the  end  of  a lever,  is  only  of  the  greatest 
lifting  effect  when  the  line  of  direction 
of  that  power  is  at  right  angles  with  the 
lever. 

12th.  That  if  a weight  of,  say  lOOlbs., 
must  be  made  to  ascend  1 foot  perpen- 
dicular per  minute,  a power  to  do  it  of 
lOOlbs.  must  descend,  or  be  exerted 
through  one  foot  in  the  same  time,  what- 
ever he  the  description  of  machinery 
used,  or  a power  of  lib.  must  descebd 
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100  feet,  or  2lbs.  50  feet,  in  the  same 
time,  or  in  like  proportion. 

Note. — I am  one  who  coniiders  there  is 
effectually  only  one  mechanical  power, 
namely,  the  lever,  to  which  all  the  rest 
are  reducible.  The  wedge,  for  instance, 
is  only  a mean  or  tool  for  conveying 
power  to  a second  class  lever,  whose  long 
arm  could  not  otherwise  be  so  forcibly 
and  conveniently  operated  upon.  As 
supposing  a crow-bar  were  put  into  the 
horizontal  crack  of  a rock,  if  the  bar  be 
forced  downward  it  becomes  a first  class 
lever;  if  upward,  a second  class  lever;  if 
onward  by  a blow,  a wedge  conveying 
that  blow  to  the  upper  part  of  the  rock, 
which  acts  in  all  these  cases  as  the 
power-ann  of  a very  powerful  lever, 
whose  weight  and  fulcrum  lie  in  the 
uusplit  part  of  the  rock.  The  thinner 
the  wredge,  the  greater  weight  it  will 
lift  with  the  same  blow  ; but  then  the 
height  will  be  less ; thus,  as  in  all  other 
levers,  gaining  power  by  losing  time  or 
distance.  I believe  all  these  propo- 
sitions, excepting  the  5th  and  9th,  are  as 
familiar  to  the  circle  of  your  scientific 
mechanical  readers  as  “household 
words.” 

I should  be  very  glad  to  see  the  fifth 
proposition  shortly  and  clearly  demon- 
strated • I believe  it  to  be  quite  true,  but 
can  only  prove  it  in  a roundabout  way ; 
I w ill  just  premise  thus  much.  Suppose  a 
man  standing  on  the  ground  were  to 
attempt,  in  an  inclining  direction  from 
behind,  to  force  forward  a heavy  car- 
riage by  pushing  at  the  axle  of  the 
wheels,  the  re-action  of  his  efforts  would 
be  made  by  his  feet  on  the  immoveable 
earth  ; consequently,  if  any  thing  moved, 
it  must  be  the  wheels — but,  if  he  stood  on 
any  part  of  the  carriage,  and  made  the 
same  efforts,  the  re-action  would  be  on 
the  moveable  carriage,  free  to  go  back- 
ward as  forward ; consequently,  in  this 
position  and  direction,  there  would  be  no 
propelling  force  at  all — it  would  he  the 
man  in  the  boat. 

As  the  truth  of  my  locomotive  theorv, 
mainly  depends  on  the  correctness  of 
these  propositions,  especially  the  5tb,  I 
leave  them  awhile  for  consideration,  and 
will  then  go  on  to  their  application.  In 
the  mean  time,  I fully  trust  some  of  your 
able  correspondents  will  give  their  atten- 
tion to  them,  as  to  a thing  of  more  than 
every-day  importance,  that  I may  have 
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an  opportunity  of  answering  objections, 
or  correcting  my  theory.  1 present  my 
bullion  for  assay,  and  request  its  purity 
may  be  tested  before  I cast  it  into  vessels, 
or  stamp  it  into  coin. — Yours,  Sec. 

SaXULa. 


P.  S. — In  reply  to  the  remarks  of  your 
correspondent  Sivado,  No.  394,  p.  403,  I 
beg  to  say,  that  I do  not  admit  the  prin- 
ciples or  powers  of  the  little  “Triumph”- 
to  be  impugned  on  slight  grounds,  and  I 
consider  his  objections  as  very  slight. 
He  will,  perhaps,  think  them  so  himself, 
when  I inform  him,  that  so  far  from  not 
having  given  “ consideration  to  the  gra- 
vitating point  of  my  machine,”  I have 
paid  the  nicest  attention  to  it,  and  it  is 
only  by  a strict  attention  to  this  very 
point,  that  an  extreme  degree  of  ascent 
can  be  accomplished.  Sivado’s  diffidence 
may  argue  skill,  as  the  more  a man 
knows,  the  better  he  is  aware  of  the  dis- 
proportion his  knowledge  bears  to  what  is 
unknown.  Elevation  enlarges  view  ; and 
1 will  thank  him  to  scrutinize  my  twelve 
propositions. 

S. 


NEW  PATENTS.  • 

Brief  Notice*  of  Specifications 
Enrolled  in  1831. 

Improved  Fermenting  Apparatus, 
E.  Riley,  Thanet-nlace , Strand. — The 
working  tun  is  divided  by  an  horizontal 
partition  into  an  upper  and  lower  cham- 
ber; care  being  taken  that  the  lower 
chamber  is  not  larger  than  will  hold  the 
quantity  of  liquor  intended  to  be  fer- 
mented at  one  time.  An  open  trunk  or 

chimnev  rises  from  the  centre  of  the 
% 

dividing  partition  to  about  one-third  of 
the  height  of  the  upper  chamber  ; and  at 
a little  .distance  on  each  side  of  this  chim- 
ney there  is  a valve  in  the  partition,  which 
can  be  opened  or  shut  at  pleasure  by  a 
rod  or  handle  that  passes  to  the  exterior 
of  the  apparatus.  A farther  communi- 
cation is  established  between  the  two 
chambers  by  means  of  an  air-tight  pump 
affixed  on  the  outside.  Through  the 
centre  of  the  upper  chamber  passes  a 
rotary  shaft,  provided  with  fans  like  those 
of  a hand-churn ; a space  being  left  to 
enable  the  fans  to  turn  clear  of  the 
chimney  before  described.  In  tlie  top 
of  this  upper  chamber,  there  is  on  one 
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side  a trap-door  for  charging-  the  work- 
ing tun,  and  on  the  other  a safety-valve, 
for  letting  off  gas,  if  necessary,  to  prevent 
the  tun  bursting ; and,  between  these, 
there  is  an  aperture,  glazed  with  strong 
glass,  through  which  the  process  of  the 
fermentation  may  be  watched,  and  access 
can  be  had  to  remove  the  veast  when  the 
process  is  over.  The  whole  apparatus  is 
made  air-tight.  The  mode  of  using  it  is 
this:  the  liquid  and  yeast  are  poured 
into  the  upper  chamber;  the  fanner  or 
agitator  is  turned  for  a short  time,  and 
then  the  mixture  is  let  down  into  the 
lower  chamber,  through  the  valves  in  the 
horizontal  partition.  As  the  mixture 
works  up  the  interior  chimney  in  the 
process  of  fermenting,  other  portions  of 
it  are  raised  by  the  pump  on  the  outside, 
from  the  lower  to  the  upper  chamber, 
and  the  whole  being  remixed  as  before, 
by  means  of  the  agitator,  is  again  re- 
turned to  the  lower  chamber.  The 
same  operation  is  repeated  till  the  fer- 
mentation has  been  carried  as  far  as 
the  brewer  or  distiller  wishes,  when  the 
liquid  is  finally  drawn  off  in  the  usual 
way  by  a cock  at  the  bottom  of  the  lower 
chamber.  The  patentee  states,  that  he 
has  tried  his  method  repeatedly,  and 
finds  that^t  produces  a far  better  article 
than  the  common  plan.  — Date  of  Pat. 
July  19, 1830;  of  Spec.  Jan.  19,  1831. 

Improvements  in  Propelling  Ma- 
chinery, J.  Ruthven , Edinburgh.— 

An  improvement  in  paddle-wheels ; the 
float-boards  are  to  be  spoon-shaped  in- 
stead of  flat.  2.  A contrivance  for  con- 
vening an  alternating  into  a continuous 
rotary  motion.  And  3.  A new  method  of 
working  ships  and  other  pumps. — Date 
of  Pat.  Aug.  5,  1830;  of  Spec.  Feb  5, 


MR.  dobree’s  independent  safety- 
boat. 

Sir, — Amongst  the  specifications  men- 
tioned in  the  last  Number  of  the  Mecha- 
nics’ Magazine,  I find  that  of  a patent 
which  has  been  granted  to  myself  for  an 
“ Independent  Safety-Boat.’* ' It  is  there- 
in reported  to  4‘  consist  in  rendering  the 
boat  buoyant  by  air-tight  copper  tubes  •** 
and  concludes  with  stating  that  “ the 
same  thing  was  proposed  by  a Mr.  Wat- 
son, about  a year  ago.  and  by  many  others 
before  him.”  Buoyancy  by  copper  tubes, 
and  wooden  boxes,  (both  of  which,  in 
fact*  are  introduced  into  the  **  Independ- 
ent Safety-Boat”)  allow  me  to  observe. 


form  but  a secondary  consideration  ; So 
little  indeed  regarded  in  my  invention, 
that  were  the  bottom  of  the  boat,  with  the 
who  e of  the  boxes  and  tubes,  removed, 
its  floating  power  would  remain  unaffect- 
ed. The  main  feature  indeed  of  the  in- 
vention, and  which  stiuck  me  as  possess- 
ing considerable  importance,  is  “ the 

SPKEDY  AND  TOTAL  DISPLACEMENT  OF 
suii’PKD  water”  by  the  most  simple 
method  possible,  without  the  aid  of  pump, 
of  baling,  or  shifting  of  position  by  the 
crew  and  passengers.  From  this 'brief 
explanation  it  will  readily  be  perceived 
that  my  inventiou  is  totally  different in 
main  principles,  to  any  , thing  ot  the  kind 
hitherto  attempted;  and,  consequently, 
to  the  description  given  in  your  interest- 
1°/?  publication.  Apprehensive  if  sus- 
tains g serious  injury  from  such  au  erro- 
neous statement  if  uncontrndicted,  I have 
ventured  thus  addressing  yon,  trusting  to 
your  candour  and  impartiality  for  "’the 
correction  thereof  in  your  next  Number. 

Yours,  Ac.  William  Dodree. 
Fulham,  March  11,  1831. 


[Having  written  to  Mr.  Dobree,  pointiug 
out  what  we  conceded  to  be  a defect 
in  the  preceding  vindication,  namely, 
that  it  did  not  explain  how  the  dis- 
placement of  the  shipped  water  is  ef- 
fected, we  have  received  from  him  the 
following  reply. — Ed.] 

Sir,— In  my  letter  of  the  11th  instttnt, 
relative  to  an  incorrect  report  in  the  Me- 
chanics’ Magazine,  of  my  invention  of 
“ An  Independent  Safety  Boat  ;•*  I con- 
ceived that  a statement,  merely  disclaim- 
ing its  similarity  to  any  previous  dis- 
covery of  the  like  nature,  might  have 
sufficed  to  remove  the  unfavourable  im- 
pression, which  the  implied  absence  of 

originality  was  calculated  to  create : 

Indeed,  it  was  my  wish,  by  brevity,  to 
trespass  upon  your  columns,  as  lightly  as 
possible.  Your  favour  of  the  14th,  how- 
ever, suggesting  the  propriety  of  my 
being  more  explicit,  in  regard  to  the  dis- 
tinguishing feature  of  my  invention, 
namely,  “ the  entire  displacement  of  skipped 
water,"  lean  feel  no  hesitation  in  sup- 
plying the  omission. 

The  method  of  effecting  this  important 
object  consists  in  the  application  of  an 
independent  deck,  with  convex  surface, 
attached  to  air-boxes  and  cylinders, 
plac.d  beneath  it.  Thwart  beams,  made 
doubly  concave,  are  introduced  between 
this  and  the  upper  or  main  deck.  The  un- 
der concavity'  of  these  beams  resting  upon 
the  convexed  independent  deck,  and  the 
upper  concavity  receiving  the  main  deck, 
which  is  necessarily  concave,  a eon- 
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viderable  opening  is  left  in  the  centre  of 
the  upper  deck,  longitudinally  ; besides 
which,  are  openings  between  the  futtock, 
or  side  timbers — so  that,  into  whatever 
position  the  boat  may  be  thrown,  the 
whole  of  the  shipped  water  passing  with 
rapidity  either  through  the  centre,  or 
lateral  outlets,  or  both,  on  to  the  lower 
or  independent  deck,  must,  consequently, 
continue  its  progress  to  the  sides,  and 
completely  discharge  itself  at  the  scup- 
pers. Thus  my  former  assertion,  as  to 
the  “ total  displacement  of  shipped  water , 
without  the  aid  of  pump , of  bailing , or  the 
shifting  qf  position  by  crew  and  passengers 
is  fully  established. 

The  ingenious  mechanic  will  readily 
perceive,  that  the  boat’s  space  is  not  in- 
terfered with  by  this  arrangement,  which 
is  another  interesting  feature,  and  one 
hitherto  but  little  regarded ; invehtors 
having  mostly  confined  their  object  to  the 
displacing#*  much  water  as  possible,  and 
which,  it  seems,  has  only  been  very  par- 
tially accomplished  by  the  introduction  of 
numerous  air-cases,  cylinders,  &c.  to  the 
serious  curtailment  of  the  accommodation 
of  crew  and  passengers. 

Fearful  of  enlarging  too  much,  I will 
now  conclude,  by  expressing  my  obliga- 
tion for  yonr  polite  and  ready  attention 
to  my  communication. — Yours,  &c. 

William  Dobreb. 
Fulham,  March  16,  1831. 


CHEMICAL  DISCOVERIES  OF  SIR  HUMPHREY 
DAVY. 

We  promised,  when  reviewing  the  life 
of  Sir  Humphrey  Davy,  by  Dr.  Paris,  to 
take  an  early  opportunity  of  giving  a 
summary  of  the  chemical  discoveries, 
which  have  immortalized  his  name  ; and 
the  promise  we  now  proceed  to  fulfil. 
Instead,  however,  of  epitomizing  what 
Dr.  Paris  has  said  on  this  head,  we 
prefer  compiling  our  summary  from  an 
admirable  sketch  of  the  Scientific 
Labours  and  Character  of  Sir  Humphrey 
Davy,”  which  appeared  in  a recent 
number  of  Professor  Silliman’s  American 
Journal  of  Science  and  Arts.  The  Ame- 
rican writer  takes  upon  the  whole  a much 
more  comprehensive  and  discriminating 
view  of  Davy’s  chemical  labours,  than 
his  English  biographer. 

It  was  in  March,  1798,  that  Davy, 
then  a youth  of  eighteen,  began  the 
study  of  chemistry.  In  only  two  years 
afterwards  appeared  his  “Researches,” 
a work  which  immediately  placed  him 
among  the  ablest  chemists  of  the  age. 


The  most  remarkable  portion  of  this 
volume  is  that  which  relates  to  the  pro- 
perties of  nitrous  oxide.  So  fully  were 
these  properties  here  disclosed,  that  time 
has  added  scarcely  any  thing  to  their 
number;  and  few  examples  can  be 
found  of  more  thorough  and  successful 
experimental  investigations,  than  were 
exhibited  in  these  researches  into  the 
nature  of  a substance,  at  that  time  just 
introduced  to  the  notice  of  the  chemical 
world.  But  the  merit  of  these  analytical 
researches  has  been  almost  overlooked, 
in  the  astonishment  that  followed  the 
discovery  of  the  effects  of  nitrous  oxide 
in  respiration.  So  sudden  and  trans- 
forming, and  sometimes  indeed  so  ap- 
palling, are  the  effects  produced  by  in- 
haling the  “ exliilirating  gas,”  that,  even 
now,  one  can  hardly  encounter  them 
without  some  slight  emotions  of  fear. 
How  undaunted  then  must  have  been 
the  spirit  that  first  embarked  oil  this 
unknown  sea!  How  few  but  would 
have  recognised  the  symptoms  that  at- 
tended the  first  inspirations — “ the  gid- 
diness and  fulness  of  the  head,”  accom- 
panied with  “ a loss  of  distinct  sensation 
and  voluntary  power,” — as  admonitions 
that  they  were  entering  a region  of 
death ! To  plunge  forward  into  the  un- 
known abyss,  revealed  a spirit  cased  in 
more  folds  of  brass  than  his  who  first 
braved  the  open  sea.* 

It  is  not  the  least  remarkable  among 
the  circumstances  of  this  exploit,  that  it 
was  performed  in  the  face  of  an  hypo- 
thesis which  had  been  proposed,  founded 
on  the  deadly  effects  of  this  gas  on 
small  animals,  that  here  was  at  length 
discovered  the  principle  of  the  plague 
itself. \ 

The  sufferings  which  our  young  phi- 
losopher voluntarily  inflicted  on  himself, 
in  prosecuting  these  researches  on  the 
respiration  of  the  gases,  remind  us  of 
Spallanzani’s  experiments  upon  the 
gastric  juice ; while  the  dangers  he  en- 
countered carry  our  minds  back  to  Pel- 
letier, who  lost  his  life  in  the  audacious 
attempt  to  breathe  oxymuriatic  acid  gas. 
It  was  deemed  necessary  to  compare  the 
effects  of  nitrous  oxide  with  those  of. 


• llli  robur  et  trs  triplex 

Circ*  pectus  erat,  uui  frsgilem  true!  ‘ 
Commisit  pelago  ratem 
Primus. 


f Researches,  p.  433. 
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common  stimulants  both  to  ascertain  its 
relation  to  them,  and  its  tendency  either 
to  increase  or  to  diminish  their  effects 
upon  the  system.  With  this  view  he 
submitted  himself  to  excessive  intoxi- 
cation, so  extreme  as  to  produce  dis- 
tressing and  alarming  symptoms.*  To 
ascertain  the  effects  of  an  atmosphere 
containing  large  portions  of  the  same 
gas,  he  enclosed  himself  in  a box,  and  at 
three  successive  intervals  for  au  hour 
and. a quarter  (during  which  time  he 
remained  in  the  box)  had  sixty  quarts  of 
the  gas  thrown  into  the  box,  iinally  con- 
stituting a large  proportion  of  the  air 
within.  When  the  last  twenty  quarts 
were  thrown  in,  his  emotions  became 
similar  to  those  usually  experienced  by  a 
moderate  dose  of  the  pure  gas ; but  not 
satisfied  with  this,  immediately  after 
coming  out  of  his  cage,  he  began  to 
respire  twenty  quarts  of  unmingled  ni- 
trous oxide.  As  this  was  probably  the 
most  effectual  trial  ever  made  of  this 
wonderful  agent,  the  consequences  are 
worth  remarking,  as  detailed  in  the  ex- 
pressive terms  of  the  adventurous  experi- 
menter. 

“ A thrilling  (he  observes)  extend- 
ing from  the  chest  to  the  extremities, 
was  almost  immediately  produced.  I 
felt  a seuse  of  tangible  extension  highly 
pleasureable  in  every  limb;  my  visible 
impressions  were  dazzling  and  apparent- 
ly magnified  ; I heard,  distinctly,  every 
sound  iu  the  room,  and  was  perfectly 
aware  of  my  situation.  By  degrees,  its 
the  pleasureable  sensations  increased,  I 
lost  all  connections  with  external  things ; 
trains  of  vivid  visible  images  rapidly 
passed  through  my  mind,  and  were 
connected  with  words  in  such  a manner, 
as  to  produce  perceptions  perfectly  novel. 
I existed  in  a world  of  newly  connected 
and  newly  modified  ideas.  1 theorized ; 
I imagined  that  I made  discoveries. 
When  I was  awakened  from  this  semi- 
delirious  trance  by  Dr.  Kinglake,  who 
took  the  bag  from  my  mouth,  indig- 
nation and  pride  were  the  first  feelings 
produced  by  the  sight  of  the  persons 
about  me.  My  emotions  were  enthu- 
siastic and  sublime ; and  for  a minute  I 
walked  round  the  room  perfectly  regard- 
less of  what  was  said  to  me.  As  1 re- 
covered my  former  state  of  mind,  I felt 


an  inclination  to  communicate  the  dh*-. 
coveries  I had  made  during  the  experi- 
ment. 1 endeavoured  to  recall  the  ideas: 
they  were  feeble  and  indistinct.  One 
collection  of  terms,  however,  presented 
itself;  and  with  the  most  intense  belief 
and  prophetic  mauner,  I exclaimed  to 
Dr.  Kinglake,  “ Nothing  exists  but 
thoughts!  — the  universe  is  composed  of 
impressions , ideas,  pleasures , and 
pains  P** 

The  impunity  with  which  Davy  had 
sustained  these  wonderful  trials,  embold- 
ened him  to  attempt  the  respiration  of 
the  deadly  gases  from  charcoal.  His 
first  attempt  was  made  upon  four  quarts 
of  carburetted  hydrogen  gas,  of  which 
lie  made  three  inspirations.  “ The  first 
inspiration  produced  a sort  of  numbness 
ana  loss  of  feeling  in  the  chest,  and 
about  the  pectoral  muscles.  * After  the 
second  inspiration,  I lost  all  power  of 
perceiving  external  things,  amt  had  no 
distinct  sensation  except  a terrible  op- 
pression on  the  chest.  During  the  third 
inspiration,  this  feeling  disappeared, — 
1 seemed  sinking  into  annihilation,  and 
had  iust  power  enough  to  drop  the 
mouth-piece  from  my  unclosed  lips.  A 
short  interval  must  have  passed  during 
which  I respired  common  air  before  the 
objects  about  me  were  distinguishable. 
On  recollecting  myself,  I faintly  articu- 
lated, I do  not  think  I shall  die.  Putting 
my  finger  on  my  wrist,  I found  my  pulse 
thread-like  aud  healing  with  excessive 
quickness.”  Extreme  giddiness,  loss  of 
memory,  and  numbness  succeeded,  with 
excruciating  pain  in  the  forehead  aud  be- 
tween the  eyes,  with  transient  pains  in 
the  chest  and  extremities. 

(To  So  continued .) 
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lester's  pendulum  steam-engine. 

The  engraving  on  the  preceding  page 
represents  a steam-engine  of  a very  novel 
construction,  which  is  now  to  be  seen  at 
work  in  the  Navy  Yard  at  Charlestown, 
Massachusetts,  and  has  been  in  daily  use 
there  for  upwards  of  two  years.  It  is 
called,  from  the  swinging  motion  given 
to  the  cylinder,  the  pendulum-engine, 
and  is  the  invention  of  Mr.  E.  A.  Lester, 
of  Boston  (U.  S.).  A represents  the  cy- 
linder ; B,  the  piston-rod ; C,  the  crank ; 
D,  the  shaft;  E,  the  fly-wheel;  F,  the 
frame;  G,  the  steam-chest  and  valve; 

H,  the  induction-pipe ; I,  the  eduction- 
pipe;  J,  the  valve-stem;  K,  the  valve- 
gear;  and,  L,  the  cylinder-cap. 

The  following  very  satisfactory  account 
of  the  working  of  this  engine  is  from  the 
pen  of  Mr.  Noah  Butts,  the  Engineer  of 
the  Charlestown  Navy  Yard : — 

“ 1 have  seen  this  engine  ever  since  it 
was  put  up.  and  it  has  been  running  pretty 
much  all  the  time,  day  and  night  ; it  has 
run  about  two-thirds  of  each  twenty-four 
hours  ; and  I have  found,  from  my  expe- 
rience, that  the  engine  is  superior  to  those 
on  the  old  plan,  in  those  points  in  which 

I,  at  first,  supposed  it  would  be  defective. 
There  is  less  friction  on  the  piston  ; the 
packing  does  not  wear  so  much,  and  the 
engine  is  not  so  liable  to  get  out  of  order. 
The  last  packing  of  this  engine  run  seven 
months  and  a half.  The  packing  of  one 
on  the  old  plan  is  commonly  required  to 
be  changed  from  once  a fortnight  to  once 
a month,  and  more  frequently  in  a high 
than  in  a low-pressure  engine.  I am  con- 
fident, that  a high-pressure  engine  on  the 
old  plan,  in  doing  the  work  of  this  en- 

Slne,  would  have  required  the  packing  to 
e renewed,  at  least  once  in  three  weeks. 
The  injury  to  the  packing,  aud  the  fre- 
quency of  renewing  it,  is  one  important 
test  of  the  friction  of  the  engine,  as  every 
engineer  very  well  knows;  and  the  cir- 
cumstance of  this  packing  running  so  long, 
is  a clear  proof,  that  there  is  a very  great 
taring  of  friction  in  this  engine.  The 
first  packing  ever  put  into  it  run  four 
months,  when  the  cylinder  was  in  a rough 
state  ; the  next  packing  run  six  months. 
The  last  time  this  engine  was  packed, 
which  was  about  six  weeks  av.o,  I tried 
the  cylinder  to  ascertain  whether  the  in- 
side was  worn,  and  how  it  was  wo/n,  if  at 
all ; but  1 found  il  to  be  perfectly  true. 
The  reason  for  making  this  examination, 
was,  that  it  had  been  said,  as  l was  told, 
that  the  inside  of  the  cylinder  of  an  engine 
upon  this  plan  would  wear  oval ; I waa 
aaeerdingly  induced  to  examine  this  en- 


gine particularly,  as  above  stated,  and 
found  it  not  to  be  worn  in  the  last  out  of 
true.  I tuink  one  very  great  superioiity 
of  this  engine  is,  the  advantage  the  con- 
struction gives  for  passing  the  dead  cen- 
tre, which  it  passes  with  more  ease  and 
power,  so  that  it  will  have  a greater  ef- 
fect on  the  crank,  and  operate  with  a 
greater  power,  than  one  on  the  old  plan, 
of  the  same  size,  and  with  the  same  force 
of  steam.  This  advantage  is  derived 
partly  from  the  assistance  that  the  weight 
of  the  engine  gives  in  passing  the  centre. 
It  also  saves  all  the  fiiction  of  the  slides, 
which  cannot  be  avoided  iu  engines  on 
the  old  construction.  One  reason  of  its 
being  less  liable  to  get  out  of  order,  is, 
that  there  is  no  gearing  to  be  used  be- 
tween the  piston-rod  and  crank,  whereas 
the  gearing  of  this  description  required 
by  the  engines,  upon  the  other  plans,  in- 
creases the  friction,  and  also  is  more  or 
less  liable  to  get  out  of  order. 

“ The  engine  in  operation  in  this  navy 
yard,  is  a nine-inch  cylinder,  of  a twenty- 
eight  inch  stroke.  The  work.rcq  tired  of 
it  varies;  it  is  used  for  pumping  out  the 
dry  dock,  aud  also  has  four  lathes,  and 
two  grindstones  attached  to  it.  At  times 
it  has  driven  these  lathes,  and  the  grind- 
stones, and  two  large  pumps  of  a foot 
diameter  each,  and  four  smaller  ones  of 
six  inches  diameter.  The  large  pumps 
lift  a column  of  water  of  about  forty  feet, 
and  the  weight  is  estimated  to  be  about  a 
ton  each.  The  four  smaller  ones  lift  six- 
teen feet,  making  a weight  of  about  two 
huudred  pounds  aach,  4800  pounds  in  the 
whole.  The  crank  of  the  engine,  as  will 
appear  from  the  length  of  stroke  already 
mentioned,  is  fourteen  inches.  The  strokes 
of  the  large  pumps,  with  the  cranks  here- 
tofore in  use,  have  been  thirty-two  inches 
and  three  quarters,  and  those  of  t te 
smaller  ones  twenty-four  inches.  The 
strokes  of  the  pumps  are  to  those  of  the 
engiue,  in  time,  as  7 to  25.  The  engine  is 
calculated  to  run  sixty  revolutions  a mi- 
nute, and  is  ordinarily  worked  at  about 
that  rate.  With  the  present  boiler,  being 
a cylinder  of  i8feet  long  hy  3 feet  dia- 
meter,* the  eugine  has  been  driven  se- 
venty revolutions  a minute,  and  with  a 
larger  boiler,  might  be  driven  with  safety 
at  a much  greater  speed  ; I should  say, 
at  least,  at  a hundred  revolutions  per  mi- 
nute. And  as  far  as  my  experience  goes, 
I should  say  that  increasing  the  velocity 
would,  in  this  engine,  be  a greater  gain 
in  the  application  of  the  power,  that  is,  it 
could  be  made  with  greater  economy  ; 
and  the  gain  by  increasing  the  power,  by 

* The  angina  is  ordinarily  operated  with  steam 
powar,  CO  to  SOlbs.  par  inak,  and  occasionally  at 
SSIbs.  par  lack. 
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In  increase  of  the  velocity,  is,  I am  con- 
fident, greater  in  this  engine  than  in  those 
of  the  old  construction.  The  lathes  above 
mentioned  are  used  for  turning  iron  and 
wood. 

“ Siuce  this  engine  has  been  in  opera- 
tion, not  one  dollar  has  been  laid  out  in 
repairs  upon  it.** 

We  have  also  before  us  a pamphlet  in 
illustration  of  the  merits  of  the  engine 
by  the  inventor  himseif,  from  which  we 
make  the  following  extracts : — 

“ One  advantage  of  the  pendulum-en- 
gine is  obvious,  namely,  the  application 
of  the  power  by  connecting  the  piston- 
rod  immediately  with  the  crank- pin. 
Here  the  lever-beam,  connecting-rod,  and 
all  the  gearing  apparatus  of  whatever 
kind,  interposed  between  the  piston-rod 
and  crank-pin,  in  fixed  engines  of  all  de- 
scriptions, is  at  once  dispensed  with. 
And,  then,  this  gearing  or  intermediate 
machinery,  in  some  fixed  engines,  as  for 
instance  an  engine  standing  on  end,  and 
working  upwards  by  a connecting-rod, 
constantly  opposes  the  motion  of  the 
crank,  by  its  gravity,  except  at  the  dead 
points,  when  the  connecting-rod  is  pre- 
cisely perpendicular.  The  resistance  from 
this  cause  is  not  great,  but  whatever  it 
may  be,  it  is  saved  in  the  pendulum-en- 
gine. Again,  this  intermediate  gearing  is 
liable  to  friction,  whieh  is  n constant  im- 
pediment that  must  be  overcome  by  a 
constant  expenditure  of  power  for  this 
purpose.  By  considering  how  much  power 
would  be  requisite  to  keep  thii.  interme- 
diate gearing  and  machinery  of  a fixed 
engine  in  mo'ion,  precisely  as  it  moves 
when  the  engine  is  in  operation,  some 
estimate  may  be  formed  of  the  saving  of 
power,  made  in  this  particular,  by  the 
pendulum-engine.  This  single  advantage 
of  that  t-ngine,  unless  it  is  offset  by  soma 
important  disadvantage,  will,  the  inventor 
apprehends,  be  a sufficient  ground  for  a 
decided  preference  of  it. 

**  Another  advantage  of  the  pendulum- 
engine,  is,  that  in  the  motion  given  to  it, 
in  operation,  the  weight  assists  in  pass- 
ing the  dead  points,  that  is,  the  two 
points  at  which  the  crank  is  parallel  with 
the  piston-rod.  I do  not  know  of  any 
engine  upon  any  other  plan,  which,  by  its 
own  intrinsic  motion  and  operation,  as- 
sists itself  over  these  points  by  the  men* 
action  of  gravity.  On  the  contrary,  in 
engines  of  a different  construction,  grn- 
vity,  as  far  as  it  acts  at  all,  more  fre- 
quently acts  as  an  impediment  to  the 
operation  of  t h&  engine. 

**  In  the  pendulum-engine,  the  whole 
weight  of  the  cylinder,  piston,  and  piston- 
rod  are  kept  in  motion,  and  on  the  first 


glance  at  ttie  machine,  the  idea  has  oc- 
curred to  some  machinist*,  that  consider- 
able power  must  be  expended  in  keeping 
this  weight  in  motion,  and  thus  lost.  They 
confound  the  principle  of  the  construction 
of  this  engine  with  that  of  one  suspended 
in  the  middle,  so  as  to  balance  itself, 
which  has  mostly  gone  out  of  use,  and  the 
objections  to  which  will,  I think,  serve  to 
illustrate  the  advantages  of  the  pendulum- 
engine  in  regard  to  the  action  of  gravity. 
The  balanced  engine,  when  put  in  motion, 
like  all  other  bodies  in  this  respect,  has  a 
tendency  to  continue  the  motion,  and  tho 
greater  t lie  velocity  is,  the  greater  will  be 
this  tendency.  Accordingly,  when  it 
comes  to  the  extreme  position,  by  the 
motion  of  the  crank,  the  momentum  it  has 
acquired  tends  to  an  entire  revolution  of 
the  cylinder,  in  opposition  to  the  move- 
ment of  the  crank,  and  the  result  of  these 
two  contending  powers  of  steam  and  gra- 
vity, is  the  binding  or  breaking  of  the 
piston-rod.  It  will,  os  it  appears  to  me, 
be  obvious,  upon  the  slightest  considera- 
tion, that  the  pendulum-engine  is  not 
theoretically  liable  to  any  such  difficulty, 
and  that  it  is  not  practically  so,  is,  1 
think,  very  satisfactorily  proved.  As  a 
pendulum  of  about  39  1-8  inches  vibrates 
seconds,  a pendulum-engine  of  which, 
with  the  piston  and  piston-rod,  the  cen- 
tre of  oscillation  is  at  a distance  of  39  1-8 
inches  from  the  centre  of  motion,  that  is, 
the  centre  of  the  gudgeons,  will,  when 
put  in  motion,  tend,  by  the  force  of  gra- 
vity, to  vibra  eseeond<;  and  that,  whe- 
ther the  arc  in  which  it  vibrates  be  a 
greater  or  smaller  part  of  a circle — if  we 
throw  out  of  considemtion,  as  we  will  for 
the  present  purpose,  the  difference  be- 
tween the  vibrations  of  a pendulum  in  the 
arc  of  a circle  and  in  a cycioid— and  it 
will  continue  to  vibrate  seconds,  if  power 
enough  is  applied  merely  to  overcome 
tho  friction  on  the  gudgeons,  and  the  re- 
sistance of  the  atmosphere,  which  latter 
may  be  thrown  entirely  out  of  the  ques- 
tion. As  to  the  friction  on  the  gudgeons 
and  at  the  joints  of  the  steam-pipe,  it  is 
only  a substitute  for  that  of  the  joints  of 
the  connecting-rod  of  a fixed  engine,  and 
is  much  less  than  that;  for  l find,  by  ex- 
perience, that  there  is  very  little  wear  at 
the  gudgeons  of  the  pendulum-engine, 
which  will  run  n long  time  before  the 
boxes  need  t<>  be  screwed  up,  whereas  the 
joints  of  the  connecting-rod  of  a fixed  en- 
gine are  subject  to  great  wear,  and  require 
to  be  f. equently  abjusie^.  I am  at  least 
safe  in  ussuming  that  the  friction  at  tho 
gudgeons  and  joints  of  the  steam-pipe,  in 
the  pendulum-engine,  is  not  greater  than 
that  of  the  joints  of  the  connecting-rod  of 
& fixed  engiue  ; and  siace  the  former  isf  a 
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substitute  for  the  latter,  there  is  at  least 
no  loss  in  this  respect  in  the  pendulum- 
engine.  For  the  present  purpose,  then, 
we  will  assume  this  friction  of  the  two 
species  of  engines  to  be  exactly  equal, 
and  throw  Hout  of  the  question  in  making 
the  comparison  between  the  two,  in  rela- 
tion to  the  effect  of  the  gravity  of  the 
cylinder  and  piston  and  piston-rod  on  tho 
operation  ofthe  pendulum-engine,  fn  re- 
gard to  gravity,  the  cylinder  of  the  pen- 
dulum-engine will  represent  a pendulum 
of  a little  less  than  two-thirds  of  tho 
length  of  the  cylinder  of  the  engine,  so 
that  a pendulum-engine,  of  which  the  cy- 
linder is  four  and  a half  feet  in  length, 
will,  as  far  as  gravity  and  oscillation  are 
concerned,  represent  a pendulum  of  80  to 
30  inches  in  length.  As  such  a pendulum 
vibrates  seconds,  it  follows  that  an  engine 
of  which  the  cylinder  is  four  feet  and  a 
half  in  length,  will  perform  SO  to  35  revo- 
lutions in  a minute,  without  the  least  dis- 
turbance or  impediment  from  its  gravity  ; 
and  an  engine,  of  which  the  cylinder  is 
twenty-seven  inches  iu  length,  will  per- 
forin somewhere  about  50  or  60  revolu- 
tions a minute,  without  any  obstruction 
from  this  cause.  To  this  degree  there 
can  be  no  question  that  gravity  concurs 
perfectly  with  the  motion  of  the  cylinder 
of  the  pendulum-engine.  But  it  appears 
from  the  facts  stated  in  relation  to  the  en- 
gines already  in  operation,  that  it  may  be 
run  at  double  this  velocity  at  least,  to 
advantage.  The  engineer  of  the  pendu- 
lum-engine at  the  JJavy  Yard  in  Charles- 
town, from  observing  the  action  of  the 
engine,  estimates  that  it  might  be  advan- 
tageously driven  a hundred  revolutions  a 
minute. — This  allows  of  a greater  velo- 
city than  that  at  which  a fixed  engine  can 
be  driven  without  endangering  its  gearing. 

“ It  is,  then,  one  of  the  advantages  of 
the  pendulum-engine,  within  the  ordinary 
proportions  of  length  and  diameter  of  cy- 
linder, that,  by  dispensing  with  gearing, 
it  admits  of  being  run  with  greater  velo- 
city than  a fixed  engine  of  similar  propor- 
tions, and  the  influence  of  gravity,  instead 
of  hindering,  rather  favours  its  being 
driven  with  such  greater  velocity. 

4i  But  the  other  advantage  arising  from 
the  influence  of  gravity  upon  the  action  of 
the  pendulum-engine  in  helping  the  crank 
over  the  dead  points,  will  be  considered 

a many  persons  as  more  important. 

its  influence  of  gravity,  which  is  con- 
stantly maintained  by  nature,  and  costs  no 
fuel,  gives  the  greatest  momentum  at  the 
two  dead  points  of  the  circle  ofthe  crank, 
precisely  where  it  is  wanted,  and  it  affords 
this  assistance  without  any  loss  or  sacri- 
fice, at  any  other  points,  for  this  purpose ; 
being  an  assistance  spontaneously  arising 


from  the  intrinsic  principles  of  the  opera- 
tion of  the  machiue. 

“ Considering  the  concurrence  of  the 
action  of  gravity  with  the  motion  of  the 
cylinder,  I think  it  will  follow,  that  the 
largest  engine  may  be  constructed  on  the 
pendulum  principle,  without  the  slightest 
obstruction  from  its  gravity. 

44  Every  circumstance  in  tho  effect  of 
gravity  accords  with,  and  facilitates,  the 
operation  of  the  pendulum-engino.  Thus, 
if  the  revolutions  of  the  shaft,  and  conse- 
quently the  balance-wheel  and  crank-pin, 
are  perfectly  uniform  and  regular,  the  cy- 
linder must  swing  quicker  when  the  crank- 
pin  is  in  the  upper  part  of  the  circle  de- 
scribed by  it,  because  the  distance  from 
the  centre  of  motion,  that  is,  from  the 
gudgeons  to  the  crank-pin,  is  then  shorter 
(ihe  distance  which  the  crank-pin  tra- 
verses in  its  circle,  from  one  extreme  of 
the  vibration  of  the  cylinder  to  the  other, 
being  less)  than  when  the  crank- pin  is  in 
the  lower  part  of  its  circle,  and  the  cylin- 
der is  making  its  vibrations  between  the 
same  extremes  in  that  part. — in  order  to 
accommodate  the  influence  of  gravity  to 
this  circumstance,  tho  pendulum  should 
be  shorter,  when  the  crank-pin  is  in  the 
upper  part  of  its  circle.  S’ow,  this  is 
precisely  the  fact,  for  when  the  crank-pin 
is  in  the  upper  part  of  its  circle,  the  pis- 
ton and  piston-rod  are  withdrawn  to- 
wards the  upper  part  of  the  cylinder,  and 
thus  the  weight,  being  drawn  up  towards 
the  centre  of  motion  iu  this  part  ofthe  re- 
volution, gives  a shorter  pendulum,  and 
thus  adapts  the  action  of  gravity  more 
exactly  to  the  regular  motion  of  the 
crank. 

“ A perfect  coincidence  in  the  motion 
of  the  pendulum  and  crank-pin,  occurs  in 
one  other  respect.  The  pendulum  moves 
slowest  towards  the  extremes  of  its  vibra- 
tions ; and  the  horizontal  motion  of  the 
crank-pin  across  the  circle  described  by, 
it,  supposing  tho  crank  to  revolve  uni- 
formly, precisely  corresponds  to  this  mo- 
tion of  the  pendulum  ; that  is,  if  a per- 
pendicular line  be  drawn  through  the 
crank-pin,  and  move  with  it,  this  line,  as 
the  crank  moves  uniformly  in  its  circle, 
will  pass  over  its  horizontal  diameter  at 
each  vibration,  that  is,  twice  in  each  re- 
volution of  the  crank,  and  it  will  pass 
more  rapidly  over  tho  part  near  the  cen- 
tre and  more  slowly  over  the  extreme 
parts.  Thus  we  see  that  the  action  of 
gravity  in  the  vibration  of  the  pendulum, 
and  the  motions  of  the  crank -pin  in  the 
uniform  revolution  of  the  crank,  accord 
and  harmonize  with  each  other  in  all  par- 
ticulars.— Front  these  causes  arise  that 
beauty  and  facility  in  the  motion  of  this 
machine,  which  have  been  remarked  upon 
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by  many  persons  who  have  witnessed  its 
operation. 

“ Another  advantage  In  the  plan  and 
construction  of  this  engine,  remaining  to 
be  mentioned,  arises  from  its  working  in 
* frame,  the  parts  of  which  always  main- 
tain  the  same  relation  to  each  other  ; and, 
as  it  has  in  its  operation  no  tendency  to 
displace  any  fixtures,  or  disturb  the  found- 
ation, a great  expense  is  saved  in  these 
respects,  in  putting  up  the  engine,  more 
especially  in  places  where  it  is  difficult  to 
get  a good  foundation.  The  pendulum- 
engine  only  requires  a foundation  suffi- 
cient merely  to  support  the  weight,  with- 
out any  necessity  of  providing  for  extra- 
neous resistance  to  the  action  of  the  ma- 
chine itself,  as  in  the  case  of  a fixed 
engine.” 


CHEMICAL  DISCOVERIES  01' SIR  HUMPHREY 
DAVY. 

( Continued  from  our  laU. ) 

.In  the  experiments,  related  in  our  last 
Number,  it  is  evident  that  Davy  narrowly 
escaped  being  numbered  among  the  early 
martyrs  of  science.  He  has  finally  died  of 
apoplexy;  and  wc  can  scarcely  refrain 
from  believing  that  his  constitution, 
which  was  so  vigorous  in  youth,  wither- 
ed and  decayed  long  before  it  reached 
old  age,  from  the  effects  of  these  early 
injuries;  like  some  tree  of  noble  growth, 
which  fades  and  casts  its  leaves,  ere  it 
reaches  the  autumn,  in  consequence  of 
wounds  indicted  while  in  its  vernal 
bloom. 

Knowledge  is  proverbially  quiet  and 
serene ; and  little  has  been  either  said  or 
thought  of  the  heroism  of  men  of  sci- 
ence. But  they  sometimes  encounter 
dangers  as  real  as  those  which  are  braved 
in  the  field  of  battle  or  on  the  stormy 
deep  ; and,  we  may  venture  to  add,  with 
a spirit  as  fearless  as  that  of  the  warrior 
or  the  navigator.  Even  the  alcliymists 
groped  their  way  amid  tremendous  ele- 
ments, which  (in  some  mysterious  man- 
ner they  were  unable  to  explain)  not 
unfrequently  gave  them  most  durable 
proofs  of  the  energies  of  the  powers  of 
nature.  A lost  eye,  a dismembered 
limb,  or  a scorched  and  crisped  visage, 
bore  frequent  testimony  of  the  conflicts 
thev  had  carried  on  with  the  powers  of 
darkness.  If  men  of  science  have  now 
learned  to  controul  these  ordinary  dan- 
gers, they  have  encountered  others  still 
of  a no  less  formidable  character.  Some 


have  ascended  the  air  in  balloons ; others 
have  climbed  to  heights  to  which  the 
eagle  never  soars;  others  have  braved 
the  terrors  of  a polar  winter;  some  have 
descended  into  the  fiery  craters  of  vol- 
canoes; and  some  have  waged  war  with 
the  lightning  of  heaven. 

In  1802,  Davy  delivered  a course  of 
lectures  on  Chemistry  to  the  Board  of 
Agriculture.  The  principal  objects 
which  he  proposed  to  himself  were,  first, 
to  ascertain  the  food  of  plants , and  hence 
to  learn  the  best  method  of  supplying 
it ; secondly,  to  investigate  the  nature  of 
different  soils , and  thus  to  detect  the 
latent  causes  of  productiveness  or  ste- 
rility, with  the  view  of  promoting  the 
one  and  applying  the  proper  remedy  to 
the  other;  and  thirdly,  to  examine  the 
nature  of  manures , for  the  purpose  of 
augmenting  their  fertilizing  powers,  pre- 
venting their  waste,  and  multiplying 
their  number  and  variety.  We  regard 
his  efforts  as  having  been  by  far  the 
most  successful  on  the  last  point.  In- 
quiries respecting  the  food  of  plants,  con- 
nected as  they  are  with  the  functions  of 
living  vegetables,  belong  rather  to  phy- 
siology than  to  chemistry ; the  method 
of  deciding  on  the  qualities  of  a soil, 
from  the  knowledge  of  its  constituent 
principles,  is  too  refined  for  the  simple 
art  of  husbandry;  but  since  manures 
undergo  various  chemical  changes*  and 
owe  their  peculiar  properties  to  these 
changes,  they  present  inquiries  which  arc 
strictly  chemical,  and  which  none  but 
the  chemist  can  satisfactorily  answer. 
Had  Davy,  by  his  agricultural  inquiries, 
ascertained  nothing  more  than  that  the 
most  fertilizing  portions  of  many  of  the 
best  manures,  are  likewise  the  most  vo- 
latile, and  had  he  done  nothing  more 
than  furnish  the  rules  which  he  estab- 
lished to  prevent  the  vraste  of  these  por- 
tions, he  would  have  conferred  a benefit 
upon  agriculture  of  the  greatest  import- 
ance. Although  treatises  had  previously 
been  written  with  the  new  of  reducing 
several  branches  of  husbandry  to  a 
science,  yet  the  Agricultural  Chemistry 
of  Sir  Humphrey  Davy  was  the  first, 
and  continues  to  be  the  last  work,  that 
presents  to  the  agriculturist  a digested 
code  of  laws  constituting  the  scientific 
principles  of  his  art.  Many  of  the  mem- 
bers of  the  Board  of  Agriculture  were 
practically  acquainted  with  fanning ; 
and  the  high  authority  conceded  to  this 
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work,  not  only  by  them  but  by  all  en- 
lightened agriculturists,  is  a sufficient 
proof  of  the  soundness  of  its  doctrines, 
and  its  freedom  from  all  visionary  hypo- 
theses, incompatible  .wi'h  experience. 
Considering  that,  when  he  commenced 
this  course  of  lectures  he  was  only 
twenty-two  years  of  age,  and  had  not 
been  bred  on  the  farm,  but  bad  spent  his 
life  chiefly  with  books  and  in  the  labor- 
atory, we  cannot  but  admire  the  facility 
with  which  he  adapted  himself  to  the 
circumstances  of  the  practical  agricul- 
turist ; and  we  recognize  in  him,  as  in 
Franklin,  an  uncommou  union  of  the 
philosopher  with  the  man  of  strong  com- 
mon sense. 

In  1806  and  1807,  he  made  his  bril- 
liant discoveries  in  Galvanism.  The  dis- 
covery of  the  metallic  bases  of  the  fixed 
ulkalies,  which  has  led  also  to  the  know- 
ledge of  the  composition  of  the  earths, 
was  one  of  the  most  important  disco- 
veries hitherto  made  in  chemistry,  and 
deservedly  ranks  with  the  discovery  of 
carbonic  acid  by  Ur.  Black,  of  oxygen 
gas  by  Dr.  Priestley,  and  of  the  compo- 
sition of  water  by  Mr.  Cavendish.  Some 
men  of  intelligence,  however,  not  parti- 
cularly conversant  with  chemical  sci- 
ence, have  expressed  to  us  their  inability 
to  comprehend  the  reason  why  so  much 
importance  lias  been  attached  to  the 
galvanic  discoveries  of  Davy,  or  why 
they  have  been  rewarded  with  such  un- 
bounded applause?  To  evolve  from  a 
piece  of  potash  a metallic  globule,  seems 
too  inconsiderable  a matter  to  deserve 
the  popularity  with  which  the  achieve- 
ment has  been  rewarded.  But  they  do 
not  reflect,  that  it  is  one  of  the  peculi- 
arities of  chemical  analysis,  that  disco- 
veries made  with  the  minutest  quantities 
of  bodies  often  lead  to  the  grandest  con- 
clusions. Thus  a drop  of  water  was  uo 
sooner  resolved  into  its  constituent  ele- 
ments, oxygen  and  hydrogen,  than  a 
new  flood  of  light  beamed  forth  upon 
the  world;  not  only  displaying  to  the 
m nd,  in  a new  and  more  interesting 
view,  the  expanse  of  waters,  but  reveal- 
ing at  once  the  cause  of  innumerable 
phenomena  of  chemistry  which  depend 
on  the  agencies  of  water,  and  disclosing 
the  mysterious  constitution  of  the  veget- 
able kingdom.  In  like  manner,  the 
knowledge  of  the  composition  of  a par- 
ticle of  potash,  conducted  us  to  a know- 
ledge of  the  elementary  constitution  of 


the  solid  globe  itself.  To  pass  by  ttur 
remarkable  and  brilliant  physical  pro- 
perties of  potassium,  it  became,  more- 
over, in  its  turn,  a most  powerful  auxi- 
liary in  investigating  the  composition  of 
many  other  bodies ; for,  it  was  its  strong 
affinity  for  oxygen,  the  strongest  pos- 
sessed by  any  known  body,  that  had 
enabled  it,  under  all  previous  trials,  to 
disguise  its  metallic  nature;  but  this 
oxygen  being  withdrawn  from  it,  pot- 
assium itself  now  became  a powerful 
agent  of  analysis,  appropriating  to  itself, 
as  it  does,  the  oxygen  of  every  other  sub- 
stance that  contains  it 

The  year  1810  marks  another  great 
epoch  in  the  life  of  Sir  Humphrey  Davy. 
J t was  during  this  year  that  he  brought 
forward  his  theory  respecting  the  nature 
of  chlorine,  or  oxy-muriatic  acid,  which 
gave  rise  to  the  memorable  controversy 
on  this  subject,  that  agitated  the  schools 
of  chemistry  during  the  ten  following 
years.  At  the  commencement  of  this 
period,  our  philosopher  saw  himself 
standing  alone,  with  the  whole  army  of 
chemists  arrayed  against  him ; at  the 
close  of  it,  he  had  the  satisfaction  of 
seeing  nearly  all  of  them  on  his  side. 

To  enable  such  of  our  readers  as  may 
not  have  had  opportunity  to  understand 
the  nature  of  this  controversy,  it  may 
be  mentioned,  that  the  great  Swedish 
chemist,  Scheele,  who  discovered  chlo- 
rine, supposed  it  to  be  muriatic  acid 
deprived  of  its  inflammable  principle, 
and  hence  denominated  it  dephloyisti - 
cated  marine  acid.  This  was  in  the 
year  1774.  In  1785,  Berthollet,  one  of 
the  most  distinguished  of  the  French 
chemists,  afterwards  subjected  this  sub- 
stance to  numerous  experiments,  and 
concluded  it  to  be  a compound  of  mu- 
riatic acid  and  oxygen,  and  lienee 
named  it  oxy-muriatic  acid.  In  1809, 
Gay-Lussac  and  Thenard  published  a 
number  of  experiments  on  it,  in  which 
they  intimated  the  possibility  that  it  was 
a simple  body,  although  they  adhered  to 
the  opinion  of  Berthollet.  Such  was 
the  state  of  opinion  respecting  oxy- 
muriatic  acid,  when  Davy  began  his  ex- 
eriments  upon  it  in  1810.  These  led 
im  to  adopt  and  publicly  to  assert  the 
opinion,  that  oxy-muriatic  acid,  (or 
chlorine*  as  lie  proposed  to  call  it,)  is  a 

• A new  name  obviously  became  necessary,  be- 
cause lb«  name  ^ty-murtanc  acid  implied  that  it  was 
an  acid,  and  that  it  was  composed  of  oaygts  and 
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simple  body,  analogous  in  many  of  its 
properties  and  relations  to  oxygen  ; and 
that  muriatic-acid  itself  is  a compound 
of  chlorine  and  hydrogen,  as  sulphuric 
acid  is  a compound  of  oxygen  and 
sulphur. 

The  simple  enunciation  of  this  doc- 
trine does  not  indicate  to  those  who  are 
but  little  acquainted  with  chemical  sci- 
ence, the  reasons  why  chemists  have  at- 
tached so  much  importance  to  it ; nor 
would  they,  perhaps,  consider  it  as  a 
point  worth  disputing  about,  whether 
chlorine  is  a simple  or  a compound  body. 
But  two  consequences  resulted  from  the 
doctrine  asserted  by  Davy,  which  went 
to  subvert  the  very  pillars  of  chemical 
science,  although  they  were  supposed  to 
be  immovably  fixed  by  Lavoisier.  For.if 
chlorine  contained  no  oxygen,  but  is, 
like  that,  au  independent  supporter  of 
combustion,  and  like  that  also  is  capable 
of  forming  acids  with  combustible  bases, 
then  the  doctrines  of  combustion  and 
acidification  established  by  Lavoisier, 
must  be  given  up,  since  here  is  a case 
in  which  combustion  and  acidification 
both  take  place  without  the  presence  of 
oxygen.  A single  experiment  which  is 
found  to  be  incompatible  with  a received 
doctrine,  is  frequently  sufficient  entirely 
to  subvert  that  doctrine;  and  such  were 
the  experiments  in  question.  They  re- 
quired a great  part  of  the  philosophy  of 
chemistry  to  be  remodelled,  and  its 
nomenclature  to  be  changed.  La- 
voisier’s definition  of  combustion,  “ the 
combination  of  oxygen  with  a combus- 
bustible  base,”  could  no  longer  be  ad- 
mitted, but  a new  classification  was  to  be 
instituted,  comprehending  not  only  those 
cases  of  combustion  which  depend  on  the 
agency  of  oxygen,  but  those  also  which 
depend  on  the  agency  of  chlorine,  and 
other  analogous  bodies  which  might  after- 
wards be  discovered. 

Now,  combustion  and  acidification  are 
processes  of  such  extent,  and  are  con- 
cerned in  so  many  of  the  chemical 
changes  which  bodies  undergo,  that  any 
new  theory  which  alters  the  explanation 
of  these  phenomena,  affects  in  a great 
degree  the  whole  philosophy  of  che- 
mistry. It  is  by  the  relations  which  a 
body  sustains  to  chemical  agents,  and 
especially  to  caloric  and  oxygen,  that  its 
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chemical  nature  is  determined.  Hence, 
a complete  history  of  the  properties  of 
almost  any  substance,  in  all  its  relations , 
involves  an  application  of  nearly  all  the 
leading  principles  of  the  science. — 
Scheelc  wrote  an  essay  on  manganese, 
in  which,  after  the  labour  of  three  years, 
he  unfolded  most  of  the  properties  of  that 
substance,  many  of  which  had  been  be- 
fore unknown.  During  his  experiments 
on  manganese,  he  discovered  both  oxy- 
gen and  chlorine,  and  learned  the  most 
important  properties  of  these  extensive 
agents.  The  selection  of  manganese,  as  & 
subject  for  experimental  research,  was  in 
some  respects  fortunate;  but  had  Scheele 
investigated  the  properties  of  several  other 
substances,  with  the  same  persevering 
attention  and  singular  acuteness,  he 
would  have  made  the  same  discoveries. 
In  like  manner,  to  settle  all  the  relations 
of  chlorine  to  various  chemical  agents, 
must  involve  an  application  of  nearly  all 
the  leading  principles  of  chemical  sci- 
ence; and  to  ascertain,  as  Davy  did, 
that  chlorine  had  properties  aud  relations 
which  could  not  be  explained  in  accord- 
ance with  existing  theories,  was  to  prove 
that  these  theories  were  either  defective 
or  erroneous,  and  were  therefore  to  be 
either  limited  or  discarded. 

But  it  was  not  merely  on  account  of 
the  reformation  which  these  views  of 
the  nature  and  relations  of  chlorine 
carried  into  the  science  of  chemistry, 
that  they  have  contributed  to  the  ad- 
vancement of  that  science.  As  is  com- 
mon in  able  controversies,  every  corner 
of  the  science  was  hunted  for  arguments 
in  favour  of  one  hypothesis  or  the  other; 
new  discoveries  were  made  incidentally ; 
and  various  facts  before  known,  were 
more  fully  confirmed  and  illustrated. 

The  manner  in  which  this  great  contro- 
versy was  conducted  between  Sir  Hum- 
hrey  Davy  and  Mr.  Murray  of  Edin- 
urgn,  is  worthy  of  being  particularly 
remarked.  It  is]  rare  in  any  debate  to 
find  the  parties  so  well  matched,  and 
both  so  able.  Davy  and  Murray  were 
both  ingenious  and  accurate  experiment- 
ers, ana  equally  acute  and  logical  rea- 
soners.  They  were  both  gentlemen  $ 
and  exhibited  throughout  this  protracted 
discussion,  a rare  example  of  courtesy 
and  good  temper.  Each  had  the  right 
kind  of  obstinacy ; — not  a determination 
to  persist  in  error,  but  that  perseverance 
which  is  founded  on  a strong  conviction 
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of  the  truth,  and  which  produces  a cor- 
responding determination  to  support  it, 
Davy  had  great  obstacles  to  overcome. 
The  opinions  of  the  chemical  world  were 
made  up  and  settled  on  this  point,  and 
settled  against  him.  Several  of  the 
leading  chemists  of  the  day  had  M made 
their  book/’  and  had  thus  entered  into 
bonds  witn  society  to  support  the  pre- 
vailing doctrine.  Chemists  also  being 
familiar  with  the  explanations  made  on 
the  old  theory,  for  that  reason  imagined 
them  to  he  much  simpler  than  the  ex- 
planations proposed.  It  generally  hap- 
pens, in  wann  and  protracted  disputes, 
that  each  of  the  parties  is  apt  to  think 
that  the  reason  why  his  opponents  do 
not  see  his  opinions  to  he  true  and  incon- 
trovertible, is  owing  either  to  their  ob- 
stinacy or  want  of  penetration.  Hence 
he  is  prone  to  regard  his  antagonists 
with  resentment  or  contempt ; not  to  see 
things  so  plain,  argues  stupidity;  not  to 
acknowledge  what  they  cannot  but  see, 
argues  wilful  obstinacy.  We  have  not 
been  able  to  find  anything  of  this  temper 
in  any  qf  the  controversial  writings  of 
Sir  Humphrey  Davy. 

, Between  Mr.  Murray  and  Dr.  John 
Davy  there  was,  however,  at  one  time  a 
little  jarring.  The  doctor,  after  proving 
as  he  thought  the  insufficiency  of  one  of 
Mr.  Murray’s  arguments,  adds,  in  a tone 
■which  savoyrs  a little  of  haughtiness, 
“ After  the  preceding  statement  of  facts, 
Mr.  Murray,  I should  conceive,  will  be 
induced  to  renounce  his  conclusion  ; and 
I should  likewise  imagine,  that  this  gen- 
tlomeu  in  future  will  be  more  cautious 
in  his  assertions  and  criticisms  on  the 
labours  of  others.”*  Mr.  Murray,  in  his 
next  paper,  shows  that  Dr.  Davy  had 
admitted  the  fact  in  controversy  which 
he  had  before  steadily  denied ; and  that 
what  thy  doctor  had  advanced  to  ac- 
cougt  for  it  in  conformity  with  his  the- 
ory, was  a series  of  hypotheses  unsup- 
ported by  proofs,  and  then  adds, — “ he 
therefore,  I trust,  will  in  future  be  more 
cautious  in  his  assertions,  and  in  calling 
in  question  the  results  of  the  experiments 
of  cithers.’ *f 

But  we  are  not  aware  that  Sir  Hum- 
phrey Davy  was  ever  betrayed  into  any 
want  of  courtesy,  although  he  was  as- 
sailed at  different  times  by  Gay-Lussac 
and  Tlieuml,  by  Dalton,  by  Murray,  by 

• Nicholson's  Journal,  XXX LX.  32. 

♦ NichoUou's  Journal,  XXX.  230. 


Berzelius,  and  by  many  others.  Nor 
have  the  records  of  science  often  exhibit- 
ed such  uniform  modesty,  in  the  preten- 
sions of*  those  who  have  extended  its 
boundaries.  When  the  occasion  calls 
upon  him  to  allude  to  his  own  discoveries, 
he  speaks  of  them  as  things  which  ke  had 
the  good  fortune  to  discover , When  cir- 
cumstances demand  the  application  of  a 
new  name,  as  that  of  chlorine,  his  lau- 
guage  is,  after  consulting  several  eminent 
men , I have  ventured  to  propose  this  name. 
1 1 was  probably  this  modesty  in  asserting 
his  claims,  (so  characteristic  of  true  great- 
ness,) this  respectful  regard  to  the  feel- 
ings and  rights  of  others,  which  has 
made  the  world  so  freely  acquiesce  in 
his  praises,  and  preserved  him  from  that 
envy,  which  is  so  apt  to  be  displayed  tot- 
wards  eminent  coteraporaries, 

( 7V  bt  concluded  in  our  ntrt.J 

LOCOMOTION — SAXULA’S  THEORY. 

Sir, — Passing  along  Tham os-street  the 
other  day,  I noticed  a man  endeavouring 
to  back  a horse  and  cart  heavily  laden, 
into  a yard  ; this,  however,  he  could  not 
directly  accomplish,  in  consequence  of 
the  load  being  too  much  for  the  horse. 
The  driver,  having  no  doubt  the  advice 
of  Hercules  before  his  eyes,  applied  his 
strength  to  the  wheel,  by  laying  hold  of 
the  spokes  near  the  circumference,  an 
assistant  doing  the  same  at  the  other 
wheel,  and  the  difficulty  was  instantly 
overcome ; the  cart  being  run  back  with 
comparatively  but  little  exertion  on  the 
part  of  the  horse. 

I have  frequently  seen,  and  so  per- 
haps have  many  of  your  correspondents, 
the  same  thing  done  on  many  occasions, 
without  giving  the  circumstance  a single 
thought;  upon  the  present  occasion, 
however,  I was  forcibly  reminded  of 
Saxula’s  new  theory  of  locomotion,  and 
the  wheel-barrow  problem,  at  page  191 
of  your  last  volume. 

It  is  a common  practice  in  the  inn- 
yards,  when  the  men  want  to  move  a 
stage-coacli  from  one  part  to  another, 
for  one  man  to  propel  it  by  turning  one 
of  the  hind  wheels,  while  auother  guides 
it  by  means  of  the  pole  ; and,  although 
I cannot  myself  pretend  to  draw  a mail- 
coach,  yet  I can  propel  one  with  consi- 
derable facility,  by  applying  my  strength 
to  the  wheel  in  the  manner  stated. — 
Again,  in  a common  truck,  with  a wheel 
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4 or  4£  feet  diameter,  f can  turn  round  a 
man  at  die  handle,  notwithstanding  bis 
endeavour  exerted  favourably  on  a long 
lever  to  prevent  it,  by  sdzing  the  extrem- 
ity of  the  spokes  of  one  of  the  wheels. 

Without  going  the  full  length  of  Sax- 
yla’s  argument,  yet  1 am  decidedly  of 
opiujou  that  there  is  a principle  involved 
in  the  simple  illustration  adduced  by 


that  writer,  which  persons  interested  in 
the  subject  of  locomotion,  will  do  well  to 
investigate;  and  that,  although  great 
difficulties  may  arise  in  reducing  loco- 
motive principles  to  practice,  yet  the 
mechanical  application  will  be  greatly 
facilitated,  when  the  principles  are  more 
correctly  and  more  generally  understood. 

Wm.  Badoelet. 


Sir, — On  referring  to  the  40th  volume 
of  the  Transactions  of  the  Society  of 
Arts,  1 find  that  1 have  indeed  “ enter- 


tained an  inaccurate  idea  of  some  of  the 
peculiar  characteristics  of  the  Bttsby 
orrery”  (see  Mech.  Mag.  vol.  xiv.  p.  443.) 


A 


Digitized  by  Google 


busby'*  hydraulic  orrery. 


58 

An  orrery  something:  similar  to  that 
described  in  No.  382  of  this  work,  was 
exhibited  to  the  Members  of  the  London 
Mechanics*  Institution,  as  the  Busby 
orrery,  by  Mr.  Partington,  in  a lecture 
delivered  in  August,  1825;  and  I have 
since  found  it  described  in  the  2nd  volume 
of  the  Lond.  Mech.  Register,  p.  292. 

The  impression  on  my  mind  was,  that 
Mr.  Busby  was  the  author  of  applying  a 
svphon  to  the  production  of  motion  on 
the  principle  of  Barker’s  mill,  without 
knowing  the  beautiful  and  extensive  ap- 
plication which  he  had  made  of  the 
power  thus  generated. 

While  I plead  guilty  of  concealment , I 
must  deny  the  charge  brought  against 
me,  of  misrepresentation ; in  fact,  the 
charge  itself  goes  towards  exculpating 
me,  rather  than  otherwise.  In  conclu- 
sion, I would  wish  to  state,  that,  in  the 
hydraulic  orrery,  for  which  the  Society  of 
Ajrts  awarded  Mr.  Busby  their  Gold  Vul- 
can Medal,  the  arrangements  are  so  in- 
genious, and  the  effects  produced  so  mag- 
nificent, that  I feel  great  pleasure  in 
transmitting  the  inclosed  description,  for 
insertion  in  your  pages,  in  compliance 
with  the  wish  of  the  inventor,  and  also 
from  a conviction  that  the  perusal  will 
prove  highly  interesting  to  your  nume- 
rous readers  ; the  simpliiity  of  the  appa- 
ratus is  such,  that  any  mechanic  of  ordi- 
nary skill  may  construct  one,  at  a com- 
paratively small  expense. — Yours,  &c. 

William  Baddeley. 


Explanation  of  the  Motive  Principle  of 

the  Hydraulic  Orrery . By  Mr.  C.  A. 

Bushy. 

44  About  three  years  ago  I was  engaged, 
during  my  stay  at  New  York,  in  a course 
of  experiments  to  determine  the  resist- 
ance opposed  to  solid  bodies  of  various 
forms,  in  their  passage  through  fluids. 
To  perform  these  in  the  most  simple  and 
effectual  manuer,  I provided  a large  ba- 
sin or  circular  reservoir,  and  placed 
therein,  near  the  circumference,  any 
floating  vessel  that  happened  to  be  the 
subject  of  trial.  This  vessel  was  con- 
nected by  an  arbor  to  a floating  centre, 
held  in  its  place  by  a small  shaft  passing 
through  it,  and  erected  perpendicularly 
from  the  bottom  of  the  reservoir.  The 
bottom  of  the  floating-vessel  was  pierced, 
and  a syphon,  which  it  carried,  being 
soldered  into  the  aperture,  rose  from  it. 


and  extending  over  the  circumference  of 
the  reservoir,  its  other  extremity  depend- 
ed in  air,  at  a lower  level  than  the  sur- 
face of  the  water.*  This  outer  leg  of  the 
syphon  was  closed  at  the  bottom  ; but  a 
minute  lateral  aperture,  resembling  a very 
small  finger-hole  of  a flute,  being  made, 
the  water  spouted  through  it  (when  the 
syphon  was  charged)  in  a direction  pa- 
rallel to  the  vessel,  which  instantly  began 
to  move  with  accelerated  velocity  in  an 
opposite  course.  In  a few  seconds,  a 
maximum  was  obtained,  and  the  future 
progress  exhibited  that  beautiful,  con- 
tinuous movement,  which  can  only  find 
an  adequate  comparison  in  the  silent 
gliding  of  the  heavenly  spheres. 

44  The  idea  instantaneously  impressed 
me,  and  has  been  subsequently  embo- 
died, with  the  most  encouraging  suc- 
cess, in  the  novel  machine  above  men- 
tioned. 

4<  At  present  I have  applied  the  prin- 
ciple, under  appropriate  modifications,  no 
further  than  to  the  Sun,  the  Earth,  and 
the  Moon,  whose  circuits,  obliquities,  pa- 
rallelisms, and  rotations,  are  displayed  in 
apparently  spontaneous  movements,  on 
an  area  of  five  feet  diameter.  To  effect 
these,  three  floating-syphons  are  so  com- 
bined in  succession,  that  a quantity  of 
water  equal  to  the  discharge  of  a single 
stream,  about  one-eighth  of  an  inch  dia- 
meter, with  a head  of  about  seven  inches, 
elicits  every  action.  Each  motion,  as  in 
nature,  is  perfectly  independent;  any 
one  may  be  checked  without  impeding 
another;  and  when  the  hydraulic  orrery 
commences  its  operations,  it  practically 
illustrates  those  incipient  and  gradually 
accelerating  movements,  which  may  be 
supposed  to  have  taken  place  within  the 
mighty  system  itself,  when,  as  in  the  be- 
ginning, the  maximums  of  the  greater 
motions  w ere  probably  attained  in  succes- 
sion. This  motive  principle  (founded  on 
Barker’s  mill,  but  now  first  combined 
with  a syphon,  and  applied  to  a floating 
body)  is  applicable  to  an  extensive  va- 
riety of  experimental  and  philosophical 
purposes.  It  is  so  truly  equable,  that  by 
means  of  it  I make  the  novel  and  inte- 
resting experiment,  of  producing  a per- 
fect hydroparabolic  mirror  fifty-four 
inches  diameter,  and  thus  create  any 
magnifying  power  ad  libitum.  Whirlings 
tables  upon  this  principle  will  preserve 
any  particular  velocity,  during  any  re- 
quired period  of  time,  and  the  motion 
permits  the  most  minute  regulation,  ei- 
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ther  by  a variation  in  the  length  of  the 
syphon,  or  of  the  size  of  the  discharging- 
aperture  ; or  by  so  iixing  a small  flexible 
inclined  plane  to  the  syphon  itself,  and 
bending  it  into  the  stream,  as  that  any 
proportion  of  its  re-action  may  be  neu- 
tralized by  its  action.  Another  mean  of 
obtaining  an  universal  standard  of  mea- 
sure is  hereby  provided  independently  of 
the  pendulum.  Thus  a given  parabolic 
speculum  will  invariably  be  formed  by 
any  given  rotation  at  any  known  level 
and  latitude,  and  the  focal  distance  of 
any  parabola  must,  under  those  circum- 
stances be  always  a given  dimension.  A 
graduated  revolving  circle  will  also  prac- 
tically measure  such  minute  portions  of 
time  as  are  beyond  the  recognition  of  the 
most  accurate  astronomical  clocks.  The 
hydraulic  orrery,  when  in  action,  lowers 
the  surface  of  ti  e water  upon  which  it 
floats,  about  one  inch  in  an  hour;  it  is 
effectually  stopped  by  blowing  air  into 
the  syphons,  or  by  preventing  the  efflux 
of  water  in  any  other  manner.” 

Description. 

The  prefixed  engraving  represents  the 
plan  and  section  of  the  apparatus ; the 
same  letters  are  used  to  point  out  the 
corresponding  parts  of  figs.  1 and  2. 

44  There  must  first  be  imagined  a cir- 
cular reservoir  5 feet  diameter,  of  which 
A is  the  centre,  and  BB  parts  of  the  cir- 
cumference ; CC  is  a circular  gutter  (11 
inches  external  and  9 inches  internal 
diameter)  floating  concentrically  in  the 
reservoir ; D is  a bar  fixed  diametrically 
across  the  bottom  of  the  inner  circle  form- 
ed by  the  gutter  CC ; from  the  middle  of 
tlixs  bar  a small  shaft  E is  erected  ; FF 
is  a cylindrical  floating-vessel  8i  inches 
diameter,  a tube  is  soldered  into  an  open- 
ing (1  inch  diameter)  in  the  centre  ; the 
top  of  this  tube  is  closed,  except  a small 
hole  through  which  the  shaft  E passes, 
and  acts  as  a pivot;  a cap  covers  the 
central  tube,  ana  terminates  in  a rod  sur- 
mounted by  a ball  (9  inches  diameter), 
representing  the  Sun;  G is  a syphon  sol- 
dered into  an  aperture  in  the  floating- 
cylinder  FF,  and  balanced  by  a weight 
ob  the  opposite  side ; the  other  leg  of  this 
syphon  hangs  over  into  the  circular- 
gutter  CC,  into  which,  it  discharges  a 
minute  lateral  stream  of  water,  the  re- 
action of  which  stream  gives  a rotatory 
motion  to  the  vessel  FF,  and  consequently 


to  the  ball  which  it  carries.  The  water 
discharged  into  the  gutter  CC  passes 
away  through  the  tube  H,  beneath  the 
surface  of  the  great  reservoir,  and  enters 
the  floating  cylindrical  chamber  II ; this 
chamber  (8  inches  diameter)  is  surround- 
ed with  a second  cylinder  KK,  1 1 inches 
diameter,  but  the  water  of  the  great  re- 
servoir is  admitted  through  large  aper- 
tures beneath  into  the  intervening  space. 
In  the  centre  of  the  chamber  II,  a tube 
one  inch  diameter  is  erected,  closed  above 
and  below,  except  small  central  openings 
through  which  the  shaft  L passes,  ulti- 
mately bearing  a 3-inch  ball  representing 
the  Earth.  In  the  circular  space  be- 
tween the  cylinders  II  and  KK  floats  a 
ring  MM,  a bar  extends  diametrically 
across  the  upper  part  of  this  floating- ring, 
and  the  shaft  L acts  as  its  pivot  through 
a central  opening.  Upon  this  ring  is 
erected  a small  shaft  bearing  a f-inch 
ball  representing  the  Moon. 

44  On  an  opposite  part  of  the  ring,  one 
leg  of  a syphon  is  soldered  into  an  aper- 
ture, while  the  other  leg  hangs  over  into 
the  chamber  II,  into  the  lower  part  of 
which  it  discharges  a small  stream  late- 
rally ; the  re-active  force  of  this  stream 
causes  the  ring  to  revolve,  and,  conse- 

Juently,  to  carry  the  ball  representing  the 
loon  round  that  by  which  the  Earth  is 
designated.  The  water  now  brought  into 
the  chamber  II,  by  the  two  syphons  which 
move  the  balls  representing  the  Sun  and 
Moon,  is  carried  away  by  a great  syphon 
O,  communicating  with  it  by  a short 
horizontal  tube ; this  water  is  discharged 
laterally  at  a lower  level  from  the  great 
syphon  into  an  external  gutter  P,  placed 
to  receive  it,  and  its  re-active  impulse 
gives  motion  to  the  whole  apparatus,  and 
causes  it  to  perform  a circuit  in  the  great 
reservoir,  representing  the  annual  orbit® 
of  the  Moon  and  Earth  about  the  Sun. 
The  parallelism  of  the  Earth’s  axis  is 
effected  by  fixing  a circular-plate (0  inches 
diameter)  to  the  lower  extremity  of  the 
rod  L,  and  connecting  its  circumference 
by  three  equal  oblique  rods  1,  2,  3,  with 
that  of  another  circular-plate  fixed  to  the 
centre  of  the  bottom  of  the  reservoir; 
thus  is  formed  a sort  of  circular  parallel 
rule,  which  produces  the  desired  effect  ; 
the  lateral  confinement  of  the  central 
part  of  the  apparatus  being  effected  by 
means  of  the  inclined  forked  brace  4, 
shaped  like  a spur,  and  clasping  the  fixed 
plate,  itself  being  fixed  to  the  inner  ex- 
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tremity  of  the  tubo  H upon  a hinge  inca- 
pable of  lateral  action.  The  longer  arm 
of  the  steel-yard  Q,  (attached  to  die  shaft 
L,  and  moveable  on  a vertical  joint)  sus- 
tains the  lower  extremity  of  a slender 
rod,  connected  by  an  universal  joint  It 
with  the  axis  of  the  3-inch  globe,  a small 
wheel  is  fixed  upon  this  rod  towards  the 
lower  end,  and  the  conical  rim  SS,  bornt 
by,  and  revolving  with,  the  circular-shaft 
which  carries  the  Moon,  acts  upon  the 
little  wheel  by  contact  with  the  edge, 
gives  it  a rotary  motion,  communicated 
immediately  through  the  universal  joint 
to  the  globe  above,  while  the  shorter  arm 
of  the  steel-yard  is  balanced  by  a weight 
just  sufficient  to  keep  the  wheel  slightly 
pressed  against  the  rim. 

“ The  obliquity  of  the  Moon’s  path  is 
imitated,  by  causing  the  auxiliary  rod 
sustaining  the  smallest  ball  to  slide  up 
and  down  through  two  projections  from 
the  main  standard  as  she  revolves;  this 
is  effected  by  making  a joint  at  V,  and 
attaching  the  lower  extremity  to  a revolv- 
ing-crank W,  this  crauk  is  fixed  to  the 
continued  axle  of  a thin  vertical  wheel 
X,  rolling  on  the  horizontal  circle  Y, 
which  is  itself  fixed  to,  and  borne  by,  the 
shaft  supporting  the  Earth.  The  change 
of  the  Moon’s  nodes  is  performed  by 
making  a due  variation  between  the  dia- 
meter of  the  vertical  wheel  and  that  of 
the  circle  on  which  it  rolls.  The  four 
balancers  (5,  6,  7,  8)  are  added,  for  the 
purpose  of  keeping  the  apparatus  steady, 
by  a necessary  extension  of  the  floating 
base.” — Transactions  of  the  Society  of 
ArtSy  vol.  xl.  p.  99. 


PROGRESS  OF  THE  RAILWAY  SYSTEM  IN 
AMERICA. 


I.  Railways  completed . 


Manchester 

Miles 

long. 

13 

Quincy 

3 t 

Mauch  Chunk 

9 

Schuylkill 

13 

Mill  Creek 

4 

Mount  Carbon 

9 

Schuylkill  Valley 

10 

Lateral,  intersecting 

ditto 

13 

West  Branch 

15 

laterals  for  ditto 

5 

Lackawaxcn 

1C 

110 


Cost  per  Track. 

mile. 

Single 
ils.  11,000  Single 

3,050  Single 

7.000  Double 

3.500  Single 

11.000  Double 

5.500  Double 

2,600  Single 

10.000  Double 

2.000  Single 

12.000  includ- 
ing engines  and 
other  appendage. 


2.  Railways  in  progress. 

Miles  Estimated 

long.  cost. 

Albany  and  Schenec- 
tady 18 

Camden  and  Amboy  65 
Columbia  84  ....  Ms.  15,000 

Allegany  38  ....  25,000 

Lakens  Valley  16 

Little  Schuylkill  18 

Newcastle  A French 
Town  16 

Petersburgh  <fe  Roa- 
noke 60 


Baltimore  & Ohio  340  22,000 

Baltimore  and  Sus- 
quehanna 60 

Charleston  and  Ham- 

burgh  150  6,500 

Lexington  and  Ohio  80 
Detroit  and  Pontiac  25 


Louisiana  4 • 

'frtal,  974  miles. 

The  longest  of  these  Railways— the 
Baltimore  and  Ohio— was  commenced 
two  years  since.  The  following  remarks 
on  the  manner  of  its  construction,  we 
extract  from  the  communication  of  a 
correspondent  of  the  Boston  Mechanics* 
Magazine : — 

“ The  first  thirteen  miles  to  Ellicott’s 
Mills  is  finished  with  a double  track. 
A single  track  is  laid  down  twelve  miles 
further,  and  the  whole  line  to  the  valley 
of  the  Potomack  (upwards  of  sixty 
miles,)  is  in  progress,  and  expected  to  be 
completed  by  the  end  of  the  ensuing 
year,  and  fifty  miles  per  annum,  until  the 
whole  is  completed. 

“ The  actual  cost  for  gradation  and 
masonry,  of  the  first  thirteen  miles,  was 
more  than  46,000  dollars  per  mile.  It 
was  expected  that  this  would  be  the  most 
expensive  part  of  the  route,  but  nothing 
like  what  has  been  incurred. 

“ In  consequence  of  a change  in  the 
location  of  this  part  of  the  road,  a very 
great  increase  in  the  amount  of  exca- 
vation and  embankment  was  rendered 
necessary.  Substituting  stone  for  wood- 
en bridges,  and  finishing  them  in  a style 
of  elegance  altogether  incompatible  with 
the  dictates  of  that  economy  which  is  in- 
dispensable to  the  successful  prosecution 
of  a work  of  this  kind,  together  with  a 
want  of  concert  and  agreement  among  the 
directors  and  engineers,  are  the  principal 
causes  of  this  increased  expense. 

The  single  work  called  the  Patterson 
viaduct  has  10,000  perches  of  masonry  in 
it.  It  is  built  of  hewn  granite  blocks  of 
from  one  to  seven  tons  each.  The  height 
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from  the  water  to  the  arches  is  30  feet. 

It  may,  and  in  fact  is,  said  to  be  * truly 
a great  work — an  immense  structure — 
creditable  to  the  enterprise  and  public 
spirit  of  the  company,  and  to  the  skill  of 
the  engineers.’  All  this,  however,  may 
with  equal  truth  be  said  of  the  mauso- 
leums, obelisks,  and  pyramids  of  Egypt. 
But  after  all,  it  has  more  of  sound  than 
substance  in  it. 

44  Directors  and  engineers  of  works  of 
this  kind  ought  to  feel  that  every  dollar 
expended  for  show  and  elegance  is  worse 
than  lost  ; for  it  goes  directly  to  retard 
or  prevent  the  completion  of  their  own 
enterprises,  and  to  discourage  all  others 
of  a similar  kind. 

**  The  interest  of  the  money  expended 
on  this  viaduct  would  probably  be  suffi- 
cient to  erect  a wooden  bridge  every 
year,  which  would  last,  almost  without 
expense*  ten  or  fifteen  years. 

44  As  the  immense  expense  of  the  first 
thirteen  miles  of  this  road  has  had  a great 
effect  in  damping  tho  seal  and  ardour  in 
relation  to  similar  enterprises  in  other 
parts  of  the  Union,  and  particularly  in 
this,  I subjoin  a few  extracts  from  a 
recent  report  of  the  directors  in  relation 
to  other  parts  of  this  road. 

i4  The  whole  cost  of  masonry  aud  gra- 
dation from  Baltimore  to  Ellicott’s  mills 
was  46,496  dollars  per  mile. 

‘*Th#  next  division,  extending  to  the 
forks  , of  the  Petapsco,  and  now  nearly 
completed,  it  is  ascertained,  will  cost. 
10,022  dollars  per  mile. 

“The  third  division,  to  Parr’s  Spring 
Ridge,  will  bo  Imt  7,001  dollars  per 
MWW 

*‘In  fact,  it  has  been  satisfactorily 
ascertained,  that  the  gradation  and  ma- 
sonry of.  the  first  ten  miles  have  cost 
more  than  the  next  fifty-six  miles  will 
cost. 

“ Great  confidence  is  still  felt  by  those 
most  conmpetent  to  judge  correctly  in 
relation  to  this  enterprise,  that  this  road 
will  yet  bo  completed  at  an  expense  with- 
in the  original  estimate.  Say  ‘>2,000  dol- 
lars per  mile  for  a double  track. 


b o A T i n c. 

Sir, — With  your  permission,  I would 
address  a few  words  to  the  Young  Boat- 
builder,  who  makes  an  inquiry  in  No. 
393,  respecting  the  dangers  to  which 
small  boats  are  liable.  He  is  most  un- 
doubtedly right  in  supposing  “ that 
lowering  the  seals  a few  inches”  would 
increase  their  stability;  but,  if  he  is 
really  a boatbuilder,  he  ought  to  be 
aware  that  the  seats  of  small  boats  are . 


already  so  low,,  that  there  is  no  room  for 
the  alteration  ho  suggests,.  By  small 
beats , I understand  him  to  mean  skiffs, 
funnies,  and  wherries,  such  as  are  com* 
mou  with  us  on  the  Thames.  By  lower- 
ing and  increasing  the  weight  of  the  keel, 
and  by  adding  generally  to  the  depth  and* 
breadth  of  the  boats,  their  stability  will  , 
be  preportionahly  increased;  but;. by  so 
doing,  their  draught  of  water,  and  con- 
sequently the  labour  in  working  them, 
will  also  be  proportionably  increased.  It 
is  in  attempting  to  obtain  lightness  of 
construction,  that  stability  is,  and  ever 
will  be  endangered;  in  cutters,  ships, 
boats,  &c.,  which  are  of  a larger  descrip*  ‘ 
tion  than  thoso  before  mentioned,  no  such 
danger  exists. — Yours,  See. 

A Fl  REMAN- W A TJEB.M  AN . 
London,  March  5,  1831. 

NEW  PATENTS. 

Brief  Notices  of  Specifications  Enrolled  * 
in  1831. 

Improvements  in  thr  manufacture, 
of  Sugar,  M.  Robinson,  Westminster. — " 
1 . The  application  of  steam-heat  to  ther 
evaporation  of  sugar  in  vacuo. — 2.  The 
use  of  a mixture  of  alum  and  lime,  in  the 
proportion  of  two  pounds  to  100  gallons, 
to  purify  the  sugar ; the  acid  being  sub- 
sequently neutralized  by  the  addition 
of  three  pounds  of  milk  of  lime.' — Date' 
of  Pat.  Aug.  5,  1830  ; of  Spec.  Feb . 5,’ 
1831. 

Supporting  Block,  R.  Clough,  Liver- 
pool.— The  block  is  to  consist  of  four 
triangular  pieces — the  upper  and  lower 
twice  the  length  of  the  end  ones — and  to 
be  bound  together  by  two  iron  hasps 
which  turn  on  a hinge  at  bottom,  and  are* 
secured  by  a screw  at  top. — Date  of  Pat. 
Aug.  5,  1830;  of  Spec.  Feb.  6,  1831. 

Improvements  in  Printing-machines, 
Edward  and  Ebenezer  Coteper,  engineers .* 
— 1.  A new  mode  of  distributing  the  ink, 
by  means  of  a travelling  elastic  compo- 
sition roller,  connected  with  the  type 
form,  instead  of  the  ink- table  as  liereto- 
fore.  2.  The  introduction  of  two  small 
blanket-rollers,  by  means  of  which,  as 
often  as  the  blanketing  of  the  paper  cy- 
linder becomes  inked  so  as  to  setoff,  it’ 
may  be  at  once  removed,  and  clean' 
blanketing  substituted. — Date  of  Pat. 
July  19,  1830 ; of  Spec.  Jan.  19, 1831. 

Improvements  in  Brewing  and  Dis-; 
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TILLING,  A.  Coffey,  Dublin . — 1.  In 
brewing,  as  regards  the  cooling  of  the 
wort;  the  apparatus  employed  consisting 
of  two  vessels  joined  together  by  a series 
of  straight  tubes,  and  of  a revolving  agi- 
tator in  the  lower  of  these  chambers.  2. 
In  distilling,  as  regards  nearly  the  whole 
arrangements.  The  liquid  passes  from  the 
wash-tub  through  some  furlongs  of  pipe, 
more  curiously  than  beneficially  ar- 
ranged ; at  one  time  ascending,  at  ano- 
ther descending,  being  now  circular,  now 
zigzagular,  &e.,  it  arrives  at  last  at  a 
series  of  evaporating  shelves,  down  which 
it  tumbles  in  succession ; these  shelves 
have  a number  of  holes  through  which 
steam  passes  up  from  below  for  heating 
the  wash ; and  as  the  alcohol  rises,  it  is 
carried  off  by  a large  arched  pipe  into  a 
receiver. — Date  of  Pat.  Aug . 6,  1830 ; of 
Spec.  Feb.  5,  lhSl. 

Improvement  in  Carriage-wheels, 
J.  Pearce , Tavistock. — Consists  in  the 
application  of  naves  made  of  wood,  se- 
cured by  strong  hoops  and  plates  of  iron, 
to  a wheel  constructed  in  other  respects 
like  that  of  Mr.  Theodore  Jones,  described 
in  our  245th  Number.  Date  of  Pat.  Aug. 
5, 1830;  of  Spec.  Feb.  5,  1831. 

(To  bo  continued  regularly.) 

Cnciuirirs. 

Sulphuric  Acid.  —I  should  be  glad  to 
be  informed  of  the  best  method  of  ob- 
taining pure  concentrated  sulphuric  ac  d, 
of  a specific  gravity  as  compared  to  water 
of  1850  to  1000.'  As  I want  it  for  a pur- 
pose, » where  the  smallest  portion  of 
nitric  acid  would  be  injurious,  and  de- 
feat my  object,  1 should  imagine  an 
acid  made  from  sulphate  of  iron  would  be 
more  likely  to  be  free  from  such  adul- 
teration, and  to  answer  iny  purpose. — 
Could  such  an  acid  be  procured,  and  at 
what  price  per  pound  ? A reply  from  any 
of  your  correspondents  will  much  oblige 
—A  Constant  Reader , February  27. 

Lead  Pipes. — A constant  reader  of  the 
Mechanics’  Magazine  is  desirous  of  ob- 
taining answers  to  the  following  queries, 
relative  to  the  manufacture  of  leac 
pipes : — 

1st.  What  power  Is  requisite  to  draw 
a lead  pipe  of  any  given  diameter  and 
thickness,  at  a given  velocity? 

2d.  In  what  proportion  docs  the  amount 
of  resistance  vary  with  the  diameter  of 
the  pipe,  assuming  the  thickness  to  re- 
Min  constant  ? 


3d.  What  Is  the  utmost  velocity  which 
can  be  safely  used  in  practice  for  draw- 
ing a medium-sized  pipe,  say  of  2 inches 
bore  ? 


Wheel-work.  — I should  be  obliged  to 
Mr.  Harrison,  or  any  other  equally-well- 
qualified  correspondent,  to  assist  me  out 
of  the  following  difficulty.  I have  for 
some  time  been  engaged  in  constructing  a 
machine  of  my  own  invention,  and, 
amongst  other  movements,  I want  a pair 
of  wheels  of  such  a size,  that  one  shall 
make  90  revolutions  in  the  same  time 
that  the  one  it  works  into  makes  150  re- 
volutions. My  centres  are  fixed,  and  are 
two  inches  and  one-tenth  distant  from 
each  other,  and  cannot  be  altered  ; other 
circumstances,  too,  oblige  me  to  make  the 
pitch  twenty-two  hundredths  of  an  inch. 
The  proper  diameters  of  these  wheels  I 
have  not  yet  been  able  to  find.** — S.  J. 
Dry  den. 

Cements. — I am  at  a loss  for  some  kind 
of  composition  for  joining  the  jambs  and 
slips  together  of  chimney-pieces  ; plas- 
ter of  Paris  will  not  adhere  to  slate  (Car- 
narvonshire at  least);  as  it  hardens,  the 
slate  perspires,  and'  the  plaster  loses 
hold.  Perhaps  some  of  your  correspond- 
ents can  inform  me  of  a substitute  for 
piaster,  or  some  kind  of  wash,  which, 
applied  to  the  stono,  would  cause  the  re- 
quisite adhesion. — W.J—s , March3. 

Dissolving  India  rubber. — Is  there  any 
cheaper  method  of  making  a varnish  with 
India- rubber,  for  rendering  brown-hol- 
laud  air-tight,  than  that  of  dissolving  it  in 
spirits  of  turpentine  ? — A Constant  Header. 


NEW  MATHEMATICAL  PROBLEMS. 

1.  By  S.  E.  Erickson , pupil , Mansion-house 
School , Hammersmith. 

A banker  discounts  bills  at  equal  in- 
tervals, so  as  to  have  four  returns  of  his 
money  in  the  year.  B improves  an  equal 
sum  at  compound  interest,  payable 
quarterly.  Suppose  both  to  have  the 
same  interest  for  their  money,  how  much 
richer  will  the  banker  be  than  B,  at  the 
end  of  20  years.  And  give  an  example  in 
numbers,  when  the  first  principal  of  each 
is  10,000/.  n = 20,  and  the  rate  per  cent, 
per  annum  5. 

’ k 

2.  By  an  Oxford  Student. 

Suppose  cos.  A.  sin.  B-f-sin.  B=sin.  A. 
cos.  B,  Determine  the  relation  of  the 
area  A and  B. 
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3.  By  Mr.  Thomas  Hogan,  Mathematical  Tutor. 
Given  two  circles  A and  B 


Required  to  find  a point  P in  the  line  joining  their  centre,  from  which  two 
tangents  PC,  PD,  be  drawn,  and  draw  the  chords  CG,  DH,  so  that  CG  I DH  in 
any  given  ratio,  as  t*  to  n. 


At.  By  an  Edinburgh  Student. 

If  from  any  point  in  the  circumference 
of  a given  sector  of  a circle,  perpendi- 
culars be  drawn  to  the  two  radii ; the 
straight  line  which  joins  the  extremities 
of  the  perpendiculars  will  be  a constant 
quantity.  Demonstration  required. 

P.S.  The  above  theorem  is  new,  as  far 
as  I know  ; but  whether  it  is  so  or  not,  I 
find  that  several  important  trigono- 
metrical formulce  may  be  deduced  from 
it  in  a simpler  way  than  by  any  other 
method  1 have  ever  seen. 


6.  By  A. 

Required  to  find  the  curve  in  which  the 
difference  of  the  suhtangent  and  ab- 
scissa is  to  the  abscissa,  as  the  tangent 
is  to  the  ordinate. 


6.  By  G.  8. 

Determine  a triangle,  the  three  sides  of 
which  shall  be  whole  numbers.  Also 
the  perpendicular,  let  fall  from  the  ver- 
tical angle  upon  the  base,  so  that  the 
segments  of  the  base  may  be  all  whole 
numbers ; and  lastly,  the  perimeter  of 
the  triangle  a minimum. 

r * 

7.  By  Xemo. 

r 3 

Find  the  value  of  x , when  is  a 

jr—  1 


minimum,  and  prove  that  it  does  not  ad- 
mit of  a maximum. 


8.  By  Kinclaven. 

To  divide  a given  circular  arch  into 
two  parts,  so  that  the  excess  of  the 
chord  of  the  one  above  the  chord  of  the 
other  may  be  equal  to  a given  straight 
line,  less  than  the  chord  of  the  whole 
arch. 

P.  8.  The  above  problem  is  the  48 
proposition  of  the  supplement  to  the 
3rd  book  of  Euclid,  by  D.  Cresswell, 
M.A.,  Fellow  of  Trinity  College,  Cam- 
bridge. He  has  given  a most  bungling 
solution  of  it.  I have  no  doubt  but  some 
of  your  ingenious  contributors  will  give 
the  best  solution  it  is  capable  of. 


9.  By  Mr.  J.  Gilbert , Jun. 

An  uniform  bar,  10  feet  long  and  4 
inches  square,  has  a weight  hanging  at 
one  end,  and  when  the  whole  is  in  equi- 
librio.  the  fulcrum  is  distant  one  foot 
from  the  middle  of  the  bar.  That  half 
of  the  bar,  at  the  end  of  which  the  weight 
hangs,  is  composed  of  two  uniform  pieces, 
each  5 feet  long,  and  2 by  4 inches  sec- 
tion ; now,  if  one  of  these  pieces  be 
taken  out,  what  roust  be  the  place  of  the 
fulcrum,  when  the  whole  is  at  rest! 
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NEW  PATENTS  CHANTED  IN  FEBRUARY  AND  MARCH. 


LIST  OF  NEW  PATENTS  GRANTED  FROM 

21st  OF  FEBRUARY  TO  21sr  OF  MARCH, 

1831.  v 

Jeremiah  Grime,  the  younger,  of  Bury,  county  of 
Lancaster,  copper-plate  engraver,  for  a method  of 
dissolving  snow  and  ice  on  the  tram*  or  railways,  in 
order  that  locomotive  steam-engines  and  carriages, 
and  other  carriages,  may  pass  over  rail-roads  with- 
out  any  obstruction  or  impediment  from  such  snow 
or  ice.  Six  months,  to  specify  from  9lst  February, 
1831. 

Richard  Burgess,  of  Korthwich,  M.D.,  for  a drink 
for  the  cure,  prevention,  or  relief  of  gout,  gravel,  and 
other  diseases,  which  may  be  applied  to  other  pur- 
poses. Tw6  months, Slst  February,  1831. 

Samuel  Duun,  of  Southampton,  engineer,  for  cer- 
tain improvements  in  generating  steam.  Six  months, 
21st  February,  1831. 

Richard  Tbevithick,  of  St.  Aith,  for  an  improved 
steam-engine.  Six  months,  21st  February,  1831. 

Richard  Thevithick,  of  Saint  Aith,  Cornwall,  for 
a method  or  apparatus  for  heating  apartments.  Six 
months,  2lst  February,  I S3 1 . 

William  Sneath,  of  Ison  Green,  Nottingham,  lace- 
maker,  for  certain  improvement*  in,  or  additions  to, 
machinery  for  making,  figuring,  or  ornamenting  lace, 
net,  nud  such  other  articles,  to  which  the  said  ma- 
chinery may  be  applicable.  Six  munths.  21st  Fe- 
bruary, l«3f. 

Richard  Abbey,  of  Walthamstow,  gent.,  for  n new 
mode  of  preparing  the  leaf  of  u British  plant,  for 
producing  a healthy  beverage  by  infusion.  Six 
months,  21st  February,  iHSl. 

William  Furnival,  of  Wharton,  F.sq,,  for  certain 
improvements  in  evaporating  brine.  Six  months, 
2fst  February,  1831. 

John  Phillips,  of  Arnold,  county  of  Nottingham, 
servant-man,  for  certain  improvements  on  bridles. — 
Six  months,  2lst  February,  1831. 

David  Seldon,  of  Liverpool,  merchant,  for  an  im- 
provement or  improvements  in  mat  hiuery,  use*4 ’ogive 
a degree  of  consistency  to,  and  to  wind  on  to  bobbins, 
barrels,  or  spools,  rovings  of  cottons,  and  the  like 
fibrous  substances,  communicated  to  him  by  a fd. 
reigner  residing  abroad.  Six  months,  20th  Feb.  1831. 

Richard  Williams,  of  College-wharf,  Lambeth, 
engineer,  for  certain  improvements  in  steam-en- 
gines. Six  mouths,  28th  Feb.  1831. 

David  Napier,  of  Warren-street,  Fitzroy-square, 
engineer,  and  James  Napier,  aud  William.  Napier, 
for  certain  improvements  in  rnachiuery.  for  propelling 
locomotive  carnages.  Six  months,  4tb  March,  1831. 

Apsiey  Pellrttt,  ef  Falcon  Glass  Works,  for  an  im- 
proved mode  of  forming  glass  vessels  and  utensils 
with  ornamental  figured  patterns  impressed  thereon; 
partly  comiminirated  by  a person  residing  abroad, 
aud  partly  discovered  by  himself.  Six  months,  9th 
March.  1831. 

Robert  Stephenson,  of  Newcastle-upon-Tyne,  en- 
gineer, for  au  improvement  in  the  axles  and  parts 
which  form  the  bearings  at  the  centre  of  wheels  for 
carriages  which  are  to  travel  upon  edge-railways. 
Four  months,  llth  March.  IR3I. 

Charles  Wood,  of  Macclesfield,  manufacturer,  for 
certain  improvements  in  machinery  for  spinning 
cotton,  silk,  flax,  wool,  and  other  fibrous  subsUuces 
of  the  like  natme,  aa  well  as  for  throwing,  doubling, 
aud  twisting  threads  and  yarns  made  of  the  same 
materials.  Six  rnontlx,  llth  March,  IR3I. 

William  Peeke,  of  Torquay,  shipwright,  and 
Thomas  Ilamrrtick,  of  the  same  place, shipsmi  h,  for 
certain  improvements  in  rudder-hangings  and  rud- 
ders for  ships  or  vessels.  Six  months,  21st  March, 
183  r. 

George  William  Turner,  of  Bermondsey,  paper- 
maker,  for  certain  improvements  in  machinery  or 
apparatus  for  making  paper.  Six  munths,  2lst 
March  ,1831. 

Peregrine  Phillips,  jun.  of  Bristol,  vinegar-maker, 
for  certain  improvements  in  manufacturing  sulphu- 


ric arid,  commonly  called  oil  of  vitriol.  Six 
months.  2lst  March,  1831. 

Juba  Potter  aud  James  Potter,  of  Spiedly.  near 
Manchester,  spinners  and  manufacturers,  for  cerlain 
improvements  in  machinery  or  apparatus  applicable 
to  the  spinning  or  twisting  of  cotton,  flax,  silk,  wool , 
and  other  fibrous  materials.  Six  months,  2lst  March, 
1831. 

George  Roy), of  Walsall,  in  the  county  of  Stafford, 
whitesmith,  for  an  improved  method  of  making  iron 

Jipes,  tubes,  or  cylinders.  Six  mouths,  21st  March, 
831. 


NATIONAL  REPOSITORY,  for  the  Annual 
Exhibition  of  New  aud  Improved  Productions  of 
the  Manufacturers  of  the  United  Kingdom,  in  the 
Gallery  of  the  Royal  Mews,  Charing-cross. 

Patron — The  KING. 

Artists,  Manufacturers,  Patentees,  Modellers,  Me- 
chanical Draughtsmen,  &c.  tic.,  are  requested  to 
notice  that  the  arrangements  now  in  progress  for  the 
immediate  opening  of  the  Fourth  Annual  Exhibition 
to  the  Public,  renders  it  highly  important  that  the 
Specimens  inteuded  for  Exhibition  this  present  Sea- 
son, should  be  sent  to  tiie  Repository  without  delay. 

In  consequence  of  the  grant  made  by  his  Majesty’s 
Government  of  the  use  of  this  Public  Building  for 
the  purpose  of  promoting  and  encouraging  New  In- 
ventions and  improvements  in  the  Arts,  Sciences, 
and  Manufactures  of  this  country  , no  fees  or  charges 
of  auy  kind  are  made  for  the  Exhibition  of  any  New 
Invention  or  Improved  Production  in  the  National 
Repository. 

By  order,  T.  S.  TULL,  Secretary. 


• . I » * ! X • 

INTERIM  NOTICESv 

An  appendix  to  Vol.  XfV.  will  be  published  nett 
Saturday,  containing  sollitions  of  most  of  th*-i*«the- 
inatieal  and  other  questions  which  have  appeared  in 
the  course  of  the  volume,  and  have  not  yet  beeu  an- 
swered- 4 

The  Supplement  to  Vol.  XIV.  containing  the 
Titles,  Preface,  and  Index,  will  uot  be  ready  for  de- 
livery to  town  subscribers  till  the  9th  of  April;  It 
will  be  embellished  with  a large  copper-plate  eo- 
graviug  of  autographical  memorials  of  all  the  more 
emitieut  men  of  science,  engineers,  aud  mechanics, 
of  the  nineteeuth  ceutury. 

I*.  II*  of  Birmingham  seems  to  us  to  have  deceived 
himself.  He  takes  it  for  granted  that  the  liner  DK 
passes  through  II , and  that  of  GIK  through  I.  Let 
him  try  and  prove  this,  aud  he  will  probably  fiud 
out  his  error. 

A Supplementary  Reply  of  seven  closely-written 

Biges  of  foolscap,  froft:  the  Ed.  Vocis  Ratiouis  to 
r.  Raddetey  ! Really  this  is  uucouscionable.  All 
that  is  material  in  it  may  be  giveu  in  a couple  of 
pages  j and  to  this  it  most  be  reduced,  if  the  author 
continues  desirous  of  its  insertion. 

Communications  received  from  S-.  B. — llczroie— 
A Workiug  Mechanic — Mr.  Badueley— W.  M.  G. — 
V.  S. 


LONDQN  : Published  for  the  Editor  and  Pro- 
piietor,  by  M.  SALMON,  at  the  Mechanics"  Ma- 
gazine Office,  No.  115,  Fleet  Street;  where  Com- 
mumcaUons  (post  paid)  are  requested  to  be  ad- 
dressed. * 


M.  SALMON,  Printer.  Fleet  Steet. 
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HIGH-PRESSURE  STEAM-ENGINE,  CON- 
STRUCTED BY  MESSRS.  CHRISTIE,  OF 
SHEFFIELD. 

( Continuation  of  a series  of  communica- 
tions  furnished  on  the  steam-engine 
in  ml.  7,  Mech,  Mag.  By  Mr. 
Christopher  Davy.) 

The  information  to  be  derived  from  an 
attentive  observation  of  the  various  me- 
thods devised  for  expediting  and  improv- 
ing the  manufactures  of  the  country,  is 
beyond  all  calculation;  especially  when 
promoted  by  a frank  and  social  inter- 
change of  ideas  between  workmen,  relat- 
ing to  the  practical  difficulties  they  have 
individually  experienced.  We  are  aware 
that,  even  in  the  present  day,  such  liber- 
ality is  far  from  being  common,  and  that 
a jealousy  of  inquiry  is  a prevailing  cha- 
racteristic of  the  operative  classes;  but  it 
is  to  be  hoped  that  ere  leng  they  will  ap- 
preciate more  justly  the  benefits  of  pub- 
licity, and  be  satisfied  that  it  is  only  by 
the  openest  competition  that  they  can 
sustain  and  perpetuate  their  pre-emi- 
nence over  the  artizans  of  other  nations. 
u Wren,”  says  Allan  Cunningham, 
“ sought  for  his  information  not  in  in- 
genious theories,  but  in  every-day  prac- 
tice— not  among  the  dreamers  of  the 
Royal  Society,  hut  by  conversing  with 
skilful  masons,  carpenters,  and  black- 
smiths.’' The  Wrens  of  the  present  day 
(if  there  are  any)  might  pursue  the  saute 
course  with  still  greater  advantage,  inas- 
much as  the  working  classes  are  now 
much  better  informed  than  they  were  a 
century  or  two  ago.  They  now  possess 
the  means  of  obtaining  an  education,  at 
once  practical  and  scientific,  at  a cheap 
rate,  and  not  a few  have  availed  them- 
selves of  its  benefits.  The  English  manu- 
factories aro  in  themselves  museums  of 
ingenuity  worthy  of  a careful  and  atten- 
tive examination ; and  noue  are  more  so 
than  those  whose  business  is  the  con- 
struction of  machines.  The  nicety  of 
workmanship  and  harmony  of  arrange- 
ment exhibited  in  many  of  these  ma- 
chines do  equal  credit  to  the  workman 
who  constructs,  and  the  engineer  who 
designs  them,  and  have  hitherto  set 
foreign  competition  at  deiiauce. 

As  the  steam-engine  exhibits  in  its  de- 
tails almost  every  possible  variety  of  mo- 
tion, I shall  occupy  a few  communica- 
tions (given  from  time  to  time)  in  de- 
scribing its  different  modifications.  The 


proportions  of  engines  have  been  already 
treated  upon  in  the  pages  of  the  Me- 
chanics’ Magazine;  aided  by  an  invalu- 
able table,  leaving  scarcely  any  thing 
further  to  be  desired  under  that  head. 
The  principal  modifications  of  the  steam- 
engine  may  be  classed  under  the  follow- 
ing heads.  1st.  Engines  with  perperdi- 
cular  cylinders,  piston  working  in  slides 
without  the  cross  head.  2nd.  Those  with 
a cross  head  and  slides.  3rd.  Perpendi- 
cular cylinders,  parallel  motion,  and 
beam.  4 tli.  The  rocking  cylinder.  5th. 
The  horizontal  cylinder.  6th.  The  slant- 
ing cylinder.  7th.  The  rotary  motion. 

8 th.  Double  horizontal  cylinders.  9th. 
Double  vertical  cylinders.  And  10th. 
The  boat  engine. 

The  first  example  that  f have  chosen, 
is  an  engine  on  the  high-pressure  princi- 
ple, the  construction  of  Messrs.  Christie, 
of  Sheffield,  engineers.*  It  is  employed 
at  Burdekin’s  Anvil  Manufactory,  Shef- 
field, for  the  purpose  of  turning  a large 
grindstone  and  working  three  pairs  of 
bellows.  The  grindstone  serves  to  grind 
the  fares  of  anvils,  some  of  them  weigh- 
ing 800!bs.  ; it  is,  notwithstanding,  cal- 
culated at  only  2-horse  power,  having  a 
7-inch  cylinder.  Mr.  Hebert  observes, 
that  “ the  engine  is  worked  66  hours  each 
week,  consumes  1200  gallons  of  water  in 
that  time,  and  about  one  ton  of  small 
coal  or  culm — value  on  the  spot  5s.  4 d” 
The  pressure  on  the  safety  valve  is  SOlbs. 
per  square  inch. ; the  boiler  is  cylindrical, 
wrought  of  the  best  Yorkshire  iron,  ami 
-|tlis  thick. 

The  extreme  simplicity  of  this  engine, 
and  the  little  room  that  it  occupies,  are 
very  deserving  attention.  The  parallel 
motion  for  the  piston-rod  is  also  simple 
and  effective.  An  examination  of  the 
drawing  (a  front  elevation),  assisted  by 
the  following  references,  will  show  the 
relative  situation  of  the  different  parts. 

A,  the  steam  cylinder. 

B,  the  piston-rod,  working  through  the 
bridge  on  the  frame. 

C,  Steam-pipe,  connected  to  the  valve- 
box  at  the  back  of  the  cylinder,  the 
valves  being  worked  by  an  eccentric  on 
the  fly-wheel  shaft. 

D,  E,  E,  throttle  valve ; rods  or  levers 
attached  to  the  governor,  N. 

* l or  the  original  drawing  of  this  «ogio«  l am 
ndebted  to  Mr.  L.  llebrrt,  C.E.  and  Editor  of  the 
Register  of  Arts.  I have,  however,  made  an  addi- 
tion to  it  by  introdaciug  the  w hole  of  the  toothed 
get  ring,— C.  D. 
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F,  fly-wheel. 

G,  G,  crank,  connecting-rod,  jib,  Sec. 

H,  iron  frame  for  tlie  large-toothed 
gear  and  the  grindstone. 

I,  I,  cast-iron  main  frame  for  the  en- 
gine. • 

K,  the  grindstone. 

L,  L,  L,  toothed  gear,  communicating 
motion  to  the  stone. 

M,  M,  bellows  gear. 

N,  the  governor. 

The  supply-pump  for  the  boiler  is  situ- 
ated in  the  space  between  the  steam  cy- 
linder and  the  grindstone  ; »t  is  worked 
by  an  eccentric.  I should  observe,' that 
although  in  the  drawing  I have  (for  the 
sake  of  better  appearance)  placed  the 
toothed  wheels  with  their  axis  perpendi- 
cular to  each  other;  in  practice  they 
would  have  an  itfllination  ; for  in  their 
present  situation  the  consequent  wear  and 
tear  would  cause  them  to  press  down- 
wards ; and  materially  retard  the  engine 
by  an  increase  of  load.  C.  D. 


CHEMICAL  DISCOVERIES  OP  SIR  HUM- 
PHREY DAVY. 

(Concluded  from  our  last.) 

In  the  year  1812,  at  the  age  of  32, 
Davy  stood  on  one  ofrihe  proudest 
heights  of  science.  By  his  extraordinary 
discoveries  he  had  extended  the  empire 
of  man  over  matter ; by  strong  powers 
of  reasoning,  united  with  great  ingenuity 
of  research,  he  had  changed  the  features 
of  chemical  science;  he  had  brought 
over  to  his  own  view's  nearly  the  whole 
chemical  world;  he  had  secured  the 
homage  of  many  scientific  bodies  in  dif- 
ferent countries,  and  commanded  uni- 
versal admiration.  If  we  look  over  the 
Philosophical  Transactions,  and  Scien- 
tific Journals  from  1798  to  1812,  the  ra- 
pidity with  which  we  find  his  great 
achievements  to  have  followed  each  other 
reminds  us  of  nothing  less  than  the  vic- 
tories of  Alexander;  which,  it  will  be 
recollected,  were  gained  within  the  same 
short  period,. and  at  nearly  the  same  time 
of  life.  . Neither  did  the  Macedonian 
distinguish  his  yonth  by  more  extraor- 
dinary conquests  over  man,  than  our 
philosopher  signalized  bis  by  conques; 
over  matter.  Nor  can  we  forbear  to 
porsue  the  comparison,  and  remark,  how 
transient  were  the  monuments  which  the 
u«ro  erected  for  himself;  for  how  short 


a space  he  brok*  the  stream  of  time 
which  soon  closed  up  again,  and  flowed 
on  as  before,  while  the  achievements  of 
the  philosopher,  developing  as  they  do, 
the  immutable  laws  of  nature,  are  alike 
imperishable,  and  hear  in  themselves  the 
elements  of  immortality. 

Released  now  from  the  arduous  duties 
of  Professor  of  Chemistry  at  the  Royal 
Institution,  and  having  become  the  pos- 
sessor ot  once  of  an  amiable  lady  and  a 
large  fortune,  lie  seems  to  have  seated 
himself  to  take  an  account  of  his  stock 
of  science,  and  to  digest  plans  for  a life 
of  learned  leisure.  His  “ Elements  of 
Chemical  Philosophy”  shortly  appeared 
as  the  first  friyts  of  this  retirement,  pur- 
porting to  be,  as  was  supposed*,  the  first 
of  a series  of  volumes  to  embrace  the 
entire  philosophy  of  the  science.  Al- 
though it  advances  no  further  in  the 
system,  than  to  expound  the  “ Laws  of 
Chemical  Changes,”  and  to  give  the 
history  of  41  Cndecompounded  Bodies,” 
which  is  all  included  in  a small  volume 
of  less  than  three  hundred  pages,  yet  it 
comprehends  so  much  of  chemical  sci- 
ence, that  Dr.  IJre  acknowledges  that 
much  of  the  purely  chemical  part  of  his 
dictionary  is  derived  from  this  work 
alone.f 

But  among  the  privileges  conferred  by 
a learned  leisure,  and  an  easy  fortune, 
few  could  have  been  so  gratifying  to  Sir 
Humphrey  as  tlie  opportunity  for  foreign 
travel.  A nation  is  interested  in  the 
travels  of  such  a citizen.-  The  whole 
world  is  to  him  a#  El  Dorado ; from 
every  land  and  sea  lie  gathers  gold  and 
pearls;  and  returns  deeply  freighted 
with  the  intellectual  riches  of  other 
climes,  to  pour  them  into  the  lap  of  his 
country.  Tlie  Philosophical  Transac- 
tions bear  ample  testimony  how  justly 
this  remark  applies  to  Sir  Humphrey 
Davy. 

'I  he  beautiful  remain*  of  ancient  paint- 
ing at  Rome  and  Pompeii,  suggested  the 
means  of  ascertaining,  hv  actual  analysis, 
the  nature  of  those  pigments  which  have 
retained  their  freshness  and  brilliancy 
through  so  many  centuries.  By  such 
means,  the  artist  is  taught  how  to  pre- 
pare for  himself  the  azure  of  Egypt  and 
the  purple  of  Tyre. 

• Such  was  the  expectation  of  I>r.  Thomson,  (An- 
aiils  of  l-’hil.  I.  372.)  who  supposes  the  entire  work 
camiot  consist  of  less  than  live  or  six  volumes.  We 
are  not  informed  of  the  reason  why  the  author  did 
not  proceed  with  the  work. 

f Ure  a Diet,  Chem.  Introductions 
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The  manusciipts  fowid  in  the  ruins  of 
Herculaneum , originally  1696  in  num 
ber*,  excited  the  hopes  of  the  scholar, 
that  could  some  method  be  devised  for 
unrolling  them,  we  should  find  many  of 
those  works  of  the  ancients,  (as  the  de- 
ficient parts  of  Aristocle  or  of  Livy)  the 
loss  of  which  is  so  deeply  deplored.  Sir 
Humphrey  had  made  a few  experiments 
on  certain  fragments  of  papyri  while  in 
England,  in  1818,  which  encouraged  the 
belief  that  chemical  agents  might  be 
found,  which  could  be  so  applied  to  the 
manuscripts,  as  to  separate  their  folds 
without  destroying  their  texture.  The 
Prince  Regent,  Lord  Liverpool,  and  Lord 
C'astlereagh,  afi'orded  amide  means  for 
defraying  the  expenses  of  such  an  under- 
taking ; and  the  experiments  were  pro- 
secuted for  two  months  upon  the  MSS. 
belonging  to  the  Museum  at  Naples. 
During  this  period,  he  succeeded  in  par- 
tially unrolling  twenty-three  MSS.,  and 
be  examined  about  one  hundred  and 
twenty  more  which  afforded  no  hopes  of 
success.  In  addition  to  the  labour,  in 
itself  difficult  and  unpleasant,  he  had  to 
encounter  unexpected  obstacles  thrown 
in  his  way,  by  the  jealous  superinten-  4 
dants  of  the  Museum  ; and  he  was  there- 
fore induced  to  abandon  the  undertaking 
before  he  had  fulfilled  the  anticipations 
he  had  inspired.  The  enterprize,  how- 
ever, does  not  appear  to  have  been  en- 
tirely abortive.  Its  results  threw  some 
light  upon  the  character  of  this  collec- 
i on  of  manuscriD>«,  and  upon  the  modes 
of  writing  employed  by  the  ancients. 

The  volcano  of  Vesuvius  presented  an 
object  to  his  curiosity  unembarrassed  by 
any  impediments  of  human  jealousy.  It 
was  the  more  interesting  to  our  philoso- 

I»hic  observer,  because  it  afforded  pccu- 
iar  faculties  for  comparing  its  pheno- 
mena with  a conjecture  he  had  thrown 
out  in  a paper  on  the  decomposition  of 
the  earths,  published  in  the  Philosophi- 
cal Transactions  in  1812,  that  the  metals 
of  the  alkalies  and  earths  might  exist  in  the 
interior  of  the  globe;  and  on  being  ex- 
posed to  the  action  of  air  and  water , give 
rise  to  volcanic  fires.  The  facts,  as  ob- 
served at  Vesuvius,  appeared  to  strength- 
en this  supposition,  and  the  opinion  is 
evidently  gaining  ground  among  geo- 
logists. 

I n a passage  on  the  Danube,  the  at- 
tention of  Sir  Humphrey  was  attracted 


towards  the  morning  fogs  that  bang  over 
rivers,  and  he  was  led  to  investigate  the 
circumstances,  and  to  propose  an  expla- 
nation, which  is  generally  received  in 
meteorology  as  the  true  theory  of  Mists.* 
His  explanation,  however,  we  cannot  but 
consider  as  erroneous.  The  true  cause 
we  believe  to  be  this : a fog  is  formed 
whenever  watery  vapour  rising  from  the 
earth  meets  with  colder  air,  which  con- 
denses it.  Now,  a large  river,  like  the 
Danube,  does  not  become  sensibly  colder 
during  the  night  than  it  was  the  preced* 
ingday,  but  continues  to  send  off  vapour 
nearly  in  the  same  quantity.  But  the 
air  over  the  land  becomes  a number  of 
degrees  colder  at  night  than  by  day 
and  the  vapour  coming  into  contact  with; 
the  colder  air,  is  condensed  into  fog. 
Sir  Humphrey  supptes  the  fog  to  be 
produced  as  follows:  the  air  over  the  ri- 
ver, by  the  influence  of  the  stream,  re- 
mains warmer  than  the  air  over  the  land 
on  each  side;  and  the  colder  and  the 
warmer  portions  of  air  being  mixed,  the 
fog  is  precipitated  from  the  latter.  But 
this  phenomenon  takes  place  over  rivu- 
lets, the  breadth  of  which  is  so  small 
that  we  cannot  suppose  the  temperature 
of  the  incumbent  air  to  be  at  any  mo- 
ment essentially  different  from  that  of 
the  banks. 

The  year  1815  was  rendered  memo- 
rable by  the  invention  of  the  safety 
lamp.  The  process  by  which  he  advanced 
to  the  discovery  was  so  curious  and 
instructive,  that  we  are  induced  to  fol- 
low it  step  by  step.  First,  he  ascer- 
tained, by  full  and  exact  inquiries,  all  the 
facts  of  the  case  as  known  to  the  miners. 
Secondly,  he  proceeded  to  learn  more 
fully  the  properties  of  the  agent  which 
lie  was  to  attempt  to  control.  What  is 
this  fire-damn  ? He  analyzed  it  and 
found  it  to  be,  as  other  chemists  had 
said,  a variety  of  carburetted  hydrogen 
gas.  What  will  kindle  it  ? A red-no t 
iron  will  not — a burning  coal  will  not. 
It  therefore  requires  a higher  degree  of 
heat  to  inflame  it  than  most  other  ex- 
plosive gaseous  mixtures.  And  here  an 
important  inference  met  him,  that  if 
the  gas , when  on  fire , were  cooled , it  would 
be  extinguished.  Again,  carburetted  hy- 
drogen, by  burning,  produces  carbonic 
acid , and  the  atmospheric  air  with  which 
it  is  mixed  in  the  explosive  compound 
produces  nitrogen ; and  each  of  these 

• flul,  Tram.  191$,  p.  WO, 
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products,  added  to  the  explosive  mixture, 
greatly  impairs,  or  even  destroys  its 
power  of  exploding ; and  therefore, 
since  these  rise  from  a burning  lamp, 
they  would  of  themselves  prevent  the 
communication  of  the  flame  through  the 
open  chimney  of  the  lamp.  Under  what 
circnmstxnces  does  theflre-damv  bum  with 
explosion  ? The  general  reply  is,  when 
mixed  with  air  ; but  experiments  were 
instituted  to  ascertain  the  effect  of  differ- 
ent proportions  of  air.  One  part  of  fire 
damp,  and  any  portion  of  air  less  than 
four  parts,  burnt  without  explosion. 
Seven  or  eight  of  air  to  one  of  the  other, 
constituted  the  most  highly  explosive 
mixture.  In  fifteen  of  air  to  one  of  fire- 
damp, a lamp  burnt  without  explosion, 
and  with  the  flame  greatly  enlarged. 
Through  what  channels  (if  there  be  any) 
between  two  separate  portions  of  these  ex- 
plosive  mixtures , will  the  flame , when  ap- 
plied to  one  of  them , ref  use  to  pass  the 
other  ? Will  it  pass  through  a tube.  This 
brought  him  to  the  grand  discovery  ; for 
it  appeared,  that  the  flame  of  the  most 
explosive  mixture  would  not  pass  through 
a small  tube, — that  the  communication 
was  more  easily  prevented,  in  propor- 
tion as  the  tube  was  of  a better  conduct- 
ing substance,  and  therefore  operated 
by  cooling  the  flame  below'  the  point  of 
kindling.  It  was  only  then  to  surround 
a lamp  with  a transparent  envelope  com- 
municating with  the  surrounding  air  by 
metallic  tubes,  and  thus  the  air  might 
enter  freely  to  feed  the  lamp,  while  the 
flame  W’ould  not  be  communicated  to  the 
surrounding  atmosphere,  in  the  most  ex- 
plosive state  in  which  it  ever  could  exist 
in  a coal  mine.  Subsequent  experi- 
ments proved,  that  in  case  the  diameters 
of  the  tubes  were  very  small,  their 
lengths  might  be  diminished  to  mere 
apertures  ; and  hence  it  was  only  neces- 
sary to  surround  the  lamp  with  wire 
gauze,  and  the  air  would  enter  freely  to 
supply  the  lam]>,  while  the  flame  could 
not.  pass  through  the  apertures  of  the 
gauze. 

W e are  not  aware  of  any  other  exam- 
ple of  a great  invention  so  purely  philo- 
sophical as  this.  Most  inventions  have 
been  partly  at  least  the  suggestion  of 
accident.  But  here  our  philosopher 
commenced , not  with  constructing  a lamp, 
but  with  inquiring  into  the  nature  and 
properties  of  the  agent  which  he  had  to 
controuL  He  bcgant  like  the  Philistines 
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of  old,  by  learning  where  lay  the  secret 
of  its  might:  this  being  discovered,  it 
was  shorn  of  its  strength  as  easily  as  the 
giant  of  Israel.  But  he  did  more  than 
simply  disarm  the  foe:  he  made  him 
his  slave.  In  the  most  explosive  mix- 
tures, the  flame  of  the  lamp  is  greatly 
enlarged,  and  its  light  much  augmented  ; 
and  by  this  change,  it  gives  to  the 
miner  instant  warning  of  the  approach 
of  danger. 

After  the  year  1812,  Sir  Humphrey 
does  not  appear  to  have  to  have  exer- 
cised the  vocation  of  a chemist  profes- 
sionally ; but  his  attention  was  imme- 
diately recalled  to  the  subject,  whenever 
any  new'  discovery  of  importance  was 
announced.  Thus  in  1813,  soon  after 
the  discovery  of  Iodiney  he  happened  to 
be  at  Paris, 4t  receiving  (says  Dr.  Ure) 
amid  the  political  convulsions  of  France, 
the  tranquil  homage  due  to  his  genius.” 
Two  able  chemists,  Messrs.  Clement  and 
Desormes,  had  investigated  some  of  the 
properties  of  this  singular  substance, 
but  had  come  to  no  decisive  conclusions 
respecting  its  nature.  Dr.  Ure  informs 
us,  # that  the  English  philosopher  pe- 
netrated at  once,  with  intuitive  sagacity, 
the  mystery  which  hung  over  it,  while 
he  and  M.  Gay-Lussac  set  out  about  the 
same  time,  and  with  equal  ardour,  to  in- 
vestigate its  relations  to  other  bodies, 
that  is,  to  ascertain  its  nature.  Infind- 
x ing  its  relations  to  such  chemical  agents 
as  oxygen,  hydrogen,  and  potassium,  it 
soon  became  evident,  that  it  was  a body 
of  the  same  class  with  oxygen  anil 
chlorine ; and  so  much  strength  w’as 
thus  acquired  by  Davy’s  views  respect- 
the  nature  of  chlorine,  that,  as  we  have 
already  remarked,  scarcely  a chemist  of 
the  age  any  longer  hesitated  to  embrace 
them. 

In  1820,  the  discoveries  of  Mr.  Oersted, 
of  Copenhagen,  respecting  the  connexion 
hetwem  magnetism  and  electricity , opened 
another  new  field  for  original  research, 
and  »Sir  Humphrey  appeared  again  among 
the  foremost  to  explore  it.f  Thus,  tvhile 
he  seemed  to  have  retired  from  the  pro- 
fession of  a chemist,  yet  in  every  thing 
that  appertained  to  the  enlargement  of 
the  science,  lie  resumed  his  labours  so 
effectually,  that  his  authority  wras  still 
quoted  oftener  than  that  of  almost  any 
other  man. 


• Dictionary  of  Chemistry,  Art.  Iodiae, 
} Phil.  Tran».  tail,  pp.  7 and 
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The  last  great  scientific  effort  of  Davy, 

was  his  discovery  o f a method  of  protect- 
ing the  copper  sheathing  of  ships  from  cor- 
rosion bt/  sea-water.  The  history  of  this 
undertaking,  as  well  as  its  mode  of  ac- 
complishment, hears  a strong  analogy 
to  that  of  the  safety  lamp.  He  entered 
upon  it  at  the  tequest^of  the  Navy  Board 
of  Great  Britain,  and  prosecuted  it  by 
steps  indicated  solely  by  philosophical 
principles.  The  methoa  of  proceeding 
in  this  and  all  similar  cases,  seems  indeed 
to  be  sufficiently  simple  and  obvious — 
namely,  first  to  ascertain  the  cause  of  the 
evil,  and  then  to  find  out  how  to  con- 
troul  it  by  studying  its  nature.  But  ob- 
vious as  this  method  of  making  great 
discoveries  is,  yet  it  has  rarely  been  fol- 
lowed ; but  most  discoveries,  in  their 
first  stages  at  least,  have  either  been 
stumbled  on  by  accident,  or  been  the 
fruit  of  experiments,  that  were  more  or 
less  empirical.  The  principles  that  guided 
Sir  Humphrey,  on  the  present  occasion, 
were  suggested  by  a theory  proposed 
and  expounded  by  him  in  the  Bakerian 
Lecture  for  lbOfi,  of  which  the  leading 
points  were  as  follows; — That  chemical 
and  electrical  attractions  are  identical, 
or  at  least  dependant  on  the  same  cause; 
that,  consequently,  substances  will  com- 
bine only  when  they  are  in  different 
electrical  states;  and  that,  by  bringing 
a body  naturally  positive  into  a negative 
state,  its  usual  powers  of  combination 
are  altogether  destroyed.*  He  informs 
us,  that  he  was  conducted  by  these  prin- 
ciples to  the  discovery  of  the  metallic 
bases  of  the  alkalies.  For  if  potash, 
for  example,  were  a compound,  and  its 
constituents  were  held  together  in  con- 
sequence  of  their  being  in  opposite  elec- 
trical states,  then,  according  to  known 
laws  of  electrical  attraction  and  repul- 
sion, it  was  only  to  apply  to  them  elec- 
trical powers  of  greater  intensity,  and 
they  would  be  separated  from  each  other, 
— the  negative  constituent  would  leave 
the  positive  fora  body  positive  in  a higher 
degree ; and  the  positive  constituent 
would  leave  the  negative  for  a body  ne- 
gative in  a higher  degree.  Now,  the 
voltaic  apparatus,  which  admits  of  inde- 
finite extension,)  affords  the  means  of 
producing  the  opposite  electricities,  at 
the  two  poles,  of  a degree  of  intensity 
exceeding  that  which  exists  between  the 
constituents  ofany  given  compound;  and  . 
thus  ail  the  combinations  of  matter  are 


brought  under  its  dominion.  Although 
this  hypothesis  was  adopted  by  Berze- 
lius, certainly  one  of  the  most  competent 
judges  in  the  world,  yet  it  had  not  been 
generally  received  by  chemists.  Its 
author,  however,  had  some  reason  to  feel 
attached  to  an  hypothesis,  which  bad 
conducted  him  to  so  successful  a result 
in  his  galvanic  researches,  and  be  re- 
solved once  more  to  follow  its  sugges- 
tions. He  reasoned  thus; — The  cause 
of  the  corrosion  of  the  copper  sheathing 
of  ships  is  a chemical  actiou  of  sea- 
water upon  copper,  and  this  is  owing  to 
their  being  in  opposite  electrical  states, 
the  copper  positive  and  the  water  nega- 
tive. How  shall  this  action  be  destroyed  ? 
By  rendering  tbe  copper  negative ; for 
then  tbe  metal  and  the  water  being  in 
the  same  electrical  state,  no  affinity  can 
exist  between  them.  Now  tin,  and  zinc, 
and  iron,  being  respectively  positive  in 
a much  higher  degree  than  copper,  have 
each  the  power,  when  joined  to  copper, 
of  rendering  it  negative.  Indeed  it  was 
ascertained  by  trial,  that  so  great  was  the 
power  of  these  oxidable  metals  over 
copper,  that  a piece  of  tin  soldered  to  a 
sheet  of  copper,  would  protect  a surface 
one  hundred  and  fifty  times  as  large  as 
itself  perfectly , and  would  partially  pro- 
tect a surface  one  thousand  times  as  large 
as  its  own.  After  various  trials,  cast 
iron  was  found  to  be,  on  alluccounts,  the 
most  eligible  substance  for  protecting 
copper  from  the  action  of  sea-water.  All 
the  facilities  for  trying  these  experiments 
on  a large  scale  were  afforded  him  by 
tbe  government,  at  the  magnificent  naval 
establishments  at  (Jhatliain  and  Ports- 
mouth ; and  the  results  promised  to  pro- 
vide a complete  remedy  for  tbe  evil  under 
which  tbe  navy  and  commerce  of  Great 
Britain  had  sujTered  so  severely.  But  a 
consequence  which  ought  to  follow  in 
accordance  with  the  hypothesis,  and 
which  the  author  had  anticipated,  (though 
not  to  the  extent  it  occurred,)  lias  limited, 
if  not  entirely  subverted  the  practical 
utility  of  the  discovery.  Tbe  copper 
sheathing,  rendered  artificially  negative, 
acquires  tbe  power  of  attracting  all  those 
ingredients  of  sea-water,  which  arc  na- 
turally positive,  as  lime  and  magnesia. 
These  form  a crust  on  the  surface  of  the 
copper  to  which  sea-weeds  and  shell  fish 
adhere,  which  iu  long  voyages  create  an 


* rail.  Traus.  1824,  p.  153.  /, 
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impediment,  that  is  paramount  to  the  ad- 
vantages derived  from  the  protection  of 
the  copper  from  corrosion.  Although  an 
nexpected  consequence  has  limited,  or 
at  least  for  the  present  embarrassed,  the 
practical  applications  of  this  discovery, 
yet  the  object  sought  for,  namely,  to  pro- 
tect copper  sheathing  from  corrosion  by 
sea-water , was  fairly  and  fully  attained; 
and  the  philosophical  process  which  con- 
ducted to  the  discovery,  was  complete 
and  perfect,  like  that  which  led  to  the 
invention  of  the  safety  lamp. 


A FEW  REASONABLE  CONSIDERATIONS 

ADDRESSED  TO  THE  AUTHOR  OF  THE 

“VOICE  OF  REASON.” 

Sir, — I have  considered  with  attention 
the  plan  for  a “ perpetual  motion,”  in- 
vented by  your  correspondent,  the  “ Au- 
thor of  the  Voice  of  Reason,”  and  how- 
ever ingenious  the  author,  I cannot  but 
express  my  conviction,  that,  in  the  forma- 
tion of  this  theory,  he  is  labouring  under 
a very  considerable  mistake.  In  his 
first  communication  he  tells  your  readers 
that  he  constructed  a model  of  his  inven- 
tion, which  I do  not  doubt ; but  1 beg 
leave  to  ask  him  this  plain  question, 
whether  his  model  would  work  after  it 
was  made,  and  how  long  its  motion  con- 
tinued ? For  1 imagine  the  contrivance  to 
be  as  remote  from  perpetuity  of  motion, 
as  the  beam  of  a pair  of  scales. 

In  the  plan  laid  down  by  your  corre- 
spondent, it  requires  one  entire  revolution 
of  the  water  wheel  to  produce  a single 
stroke  of  the  piston,  and  by  the  same 
rule,  the  water  expressed  by  one  opera- 
tion of  the  piston,  must  furnish  the  im- 
pulse for  an  entire  revolution  of  the 
wheel.  The  pistonic  operations  might 
indeed  he  multiplied  by  the  introduction 
of  a pinion  revolving  to  the  water  wheel 
in  the  proportion  of  2 or  3 to  1 ; hut 
just  in  proportion  to  the  number  of  revo- 
lutions made  by  the  pinion,  there  mast 
bean  increased  expenditure  of  momen- 
tum on  the  water  wheel,  it  heing  an  in- 
variable law  in  mechanics,  that  what  is 
gaiued  in  time,  is  lost  in  power;  there- 
fore, there  would  be  nothing  in  reality 
cither  gained  or  lost  by  this  manoeuvre. 

We  will  suppose  the  barrel  of  the 
pump  to  be  six  inches  in  diameter,  and 
that  every  stroke  of  the  piston  will  pro- 
duce a cylindrical  column  of  water,  two 
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feet  in  length.  I put  it  to  the  good 
sense  of  your  correspondent,  whether  it 
be  possible  to  employ  this  inconsiderable 
force  in  such  a manner,  as  to  cause  a 
wheel  of  such  magnitude  to  revolve  with 
all  its  appurtenances,  and  a weight  of 
water  attached  to  it  sixteen  times  heavier 
than  the  impulse  ? 

If  it  be  answered  that  a constant 
stream  will  be  accomplished  by  the  small 
aperture  at  the  bottom  of  tiie  cistern, 

1 reply  this  does  not  meet  the  objection  ; 
for  a constant  supply  is  only  a succes- 
sion of  parts  which  do  not  push  each 
other;  and  whether  a portion  of  the  water 
be  suffered  to  gush  out  of  an  aperture  at 
the  bottom,  or  the  whole  be  allowed  to 
fall  over  the  tumbling  bay  at  the  top  of 
the  cistern,  no  real  advantage  will  be 
obtained  ; for  no  more  than  a two-fect 
column  of  water  can  be  brought  into 
action  till  the  wheel  has  completed  its 
revolution. 

The  wheel  and  crank  heing  a lever  of 
the  first  class,  in  order  to  balance  a 
weight  equal  to  32  (the  column  of  water 
in  the  pump),  by  a pressure  equal  to  2 
(the  water  drawn  by  a stroke  of  the 
piston),  the  arms  of  the  lever  must  be  iu 
the  proportion- of  16  to  I ; now  to  ac- 
complish a two-foot  plunge  into  the 
barrel  of  the  pump,  the  crank,  or  short 
arm  of  the  lever,  must  be  one  foot  from 
the  fulcrum,  or  axis  of  the  wheel,  con- 
sequently the  radius  of  the  wheel  must 
he  16  feet,  giving  the  whole  diameter 
32  feet  (exactly  the  height  of  the  pump); 
and  then  what  becomes  of  the  inter- 
mediate machinery  of  the  three  Water 
wheels,  &c.  ? 

If  the  radius  of  the  wheel  be  increased, 
it  must  he  raised  higher;  and  I ask 
again,  how  can  so  feeble  an  impulse  be 
employed  to  give  an  entire  revolution  to 
such  a ponderous  body  resting  on  its 
axle? 

Your  correspondent  asks,  of  what  use 
are  all  the  “ perpetual  -motion”  ma- 
chines ? ficc.  I might  answer  this  Ques- 
tion by  asking  another  : Where  will  he 
find  .one?  Every  attempt  of  the  kind 
hithertu  submitted  to  the  public  has 
been  an  entire  failure,  founded  on  a 
false  theory.  No  such  thing  as  a self- 
moving  machine  ever  has  been  invented; 
and  whether  it  ever  un*//,  remains  a sub- 
ject for  the  inquisition  of  the  curious. 

Yours,  See. 

A.  Crookendejc. 
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THE  IMPOSSIBILITY  OP  A PERPETUAL  WATER-WHEEL. 


DEMONSTRATION  OF  TIIE  IMPOSSIBILITY  OF  A PERPETUAL  WATER-WIIEEL. 


*'  From  this  example  you  may  sec  how  desirous 
people  are  to  reach  their  object  in  their  own  way — 
what  uead  there  often  is  of  enforciur  on  them  truths 
which  are  self-evident — and  how  difficult  it  pn»v  be 
to  reduce  the  mau.  who  aims  at  effecting  something, 
to  admit  the  primary  conditions  under  which  alone 
enterprise  is  possible/' — Go&Yjje. 

Sir, — At  the  suggestion  of  Franklin, 
(No.  390 but  still  more  with  a hope  of 


freeing  the  pages  of  the  Mechanics* 
Magazine  in  future  from  such  absur- 
dities as  those  of  Vocis  Rationis  (No,  389, 
&c.),  I am  induced  to  make  an  attempt 
to  demonstrate  the  utter  impossibility, 
under  any  circumstances,  of  making  a 
water-wheel  that  will  supply  itself  in- 
stead of  having  any  surplus  power. 


THE  IMPOSSIBILITY  OP  A PERPETUAL  WATER-WHEEL. 
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The  accompanying  drawing  represents 

eof  an  overshot  wheel  in  section,  the 
jets  only  part  filled,  by  which  the 
whole  of  the  water  expended  continues 
to  act  through  a greater  portion  of  the 
circumference,  than  it  otherwise  would 
do;  the  area  of  the  vertical  section  of 
the  complement  of  water  to  each  bucket 
is  made  40  iucbes;  and  taking  the 
breadth  of  the  wheel  at,  say  28^  inches, 
gives  401bs.  as  the  weight  of  water  in 
each  bucket;  therefore,  as  there  are  12 
buckets  containing  40lbs.  each,  No.  13, 
301bs.,  and  No.  14,  only  201bs.  alto- 
gether making  a total  of  5301bs.  acting 
on  the  wheel  at  the  same  time.  To  show 
clearly  all  the  effect  that  can  be  expected, 
from  this  1 have  divided  the  hori- 
zontal radius  into  a scale  of  40  equal 
parts  (there  being  401bs.  in  each  bucket), 
and  from  the  gravitating  centre  of  the 
fluid  contained  in  each,  is  drawn  a per- 
pendicular to  the  scale,  where  the  ef- 
fective force,  or  weight  in  each  bucket, 
may  be  read  off  as  on  the  arm  of  the 
common  steel-yard.  The  weights  will  be 

found  as  follows,  viz. : 

$ 

No.  lbs. 

1 2H 
2 26i 

3 30\ 

4 33} 

5 
6 
7 


It  is  therefore  quite  evident,  that  al- 
though we  have  5301bs.  acting  on  one 
side  of  the  wheel,  a column  of  water 
weighing  446lbs.  re-acting  at  the  same 
distance  from  the  centre,  on  the  opposite 
side,  will  exactly  balance  the  whole 
5301bs.  contained  in  the  buckets;  so 
that  about  a sixth  of  the  expenditure 
rests  on  the  axis,  without  producing  any 
useful  effect,  and  the  wheel  so  loaded 
must  remain  in  a state  of  rest.  Now, 
in  spite  of  friction,  and  the  vis  inertia  of 
matter,  if  we  suppose  the  wheel  at  work, 
it  can  raise  only  44Clbs.  at  the  expense 
of  5301bs. ; but  even  if  it  could  raise  the 
whole  5301bs.,  we  should  then  be  but 
little  nearer  the  mark,  for  we  must  re- 
member, that  the  gravitating  centre  of 
our  power  falls  through  a space  of  only 
8ft.  llin.,  while  the  water  must  be 
raised  at  least  lift,  before  it  could  be 
laid  on,  and  delivered  clear  of  the  wheel. 

As  a further  means  of  coming  at  the 
end,  I had  in  view,  at  the  commence- 
ment of  this  letter,  I will  conclude  with 
a simple  rule,  for  calculating  the  quan- 
tity of  water  a wheel  of  this  kina  will 
raise : — Multiply  the  number  of  pounds 
expended  in  a minute  by  the  height  or  ’ 
diameter  of  the  wheel  in  feet,  divide  the 
product  by  the  height  (also  in  feet)  of 
the  reservoir  to  he  filled,  and  two  thirds 
of  the  quotient  will  he  the  answer  re- 
quired. Example , for  the  wheel  above 
described,  making  6 revolutions  per 
minute. 


36i 

38-1 

39} 


No.  lbs. 

8 40 

9 39} 

10  38 

11  35  J 

12  32 } 

13  21 

14  12 


}■ 


42  buckets  on  wheel. 

6  revolutions  per  minute. 


252  buckets  filled  per  minute. 

40  the  weight  of  water  in  each  bucket. 


10080  lbs.  expended  per  minute. 
10  feet  height  of  wheel. 


11)  100800  momentum,  dividing  by  11  feet  as  the  height  of  reservoir. 


3)  0163*636  dividing  by  3. 


3054  545  multiplying  by  2. 
2 


6100  00  answer  in  lbs. 


So  that  for  every  1008  gallons  expended  on  the  wheel  we  only  gain  sufficient  power 
to  supply,  611  uearly.  Yours,  &c.  Trebor  Valentine. 

Da  Ac , March  4th,  1831. 

• Two  third*  of  the  value  jof  No.  13,  auti  only  balf  that  of  No.  14  axe  here  taken,  as  the  contents  are 
respectively  30  and  20lbs. 
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THE  THEORY  OP  LOCOMOTION. 

Kg.  1. 


# 

* 


Fig.  2, 


Sir, — In  reply  to  your  correspondent, 
“Telum,”  No.' 395,  page  11,  I have 
only  to  ask  some  more  time  for  the  pro- 
mised elucidation  of  my  new  theory  of 
locomotion, and  it  shall  be  forthcoming; 

1 wish  some  one  else  to  explain  the  true 
theory  of  the  44  famous  wheelbarrow 
problem/’  before  I send  it.  I seek  to 
gain  information  as  well  to  give,  and  as 
Tclum  says  he  knows  but  little  of 
mechanics,'  I must  make  my  how  to  him, 
and  pass  on  to  B.  C.,  No.  3%,  page  28 ; 
to  whom  I owe  an  apology  for  taking 
off  his  head  with  so  little  ceremony ; 
long  may  it  remain  to  grace  his  shoulders 
and  the  pages  of  your  work;  1 would  not 
liurlfully  discompose  a hair  of  it.  I 
detest  tyranny  and  despotism  in  every 
shape  ; I only  meant  to  cut  him  short 
with  a brief  answer,  because  1 thought 
he  was  giving  too  hasty  an  opinion  upon 
a subject  of  importance,  which  has  pro- 
bably occupied  more  nights  and  days  of 
mine,  than  hours  of  his ; and  though  I 
regret  the  manner  of  my  reply,  i main- 
tain the  matter  of  it.  Locomotion,  as  a 
science,  he  is  yet  unacquainted  with; 
his  solution  of  the  wheelbarrow  problem. 


in  No.  385,  is  too  indefinite  to  be  cor- 
rect. 

I,  too,  hate  mere  controversy ; so  B.  C. 
and  myself  shall,  I doubt  not,  be  on 
very  good  terms.  I am  glad  he  has 
fairly  entered  the  ring,  ana  come  to  the 
scratch;  I hope  he  will  allow  me  good 
humou redly  to  say,  that  1 will  soon  floor 
him,  as  I must  try  do-all  opponents,  or 
my  boasted  theory  will  break  down.  1 1 
must  be  Saxula  against  all  comers,  with 
you,  Mr.  Editor,  forjudge, — his  fail  will- 
do  him  no  harm, 

“ For  e’«n  when  vnnqnlsh’d,  he  c*n  argue  still.” 

Ilis  present  strictures  will  do  my  theory 
none.  To  reply  in  detail : — 

1st. — I have  not  as  yet  given  the 
theory  of  the  wheelbarrow  problem ; I 
only  gave  the  practice,  No.  385,  page 
299  ; therefore  1 cannot  have  confounded 
44  power  and  resistance,”  at  present.  His 
second  explanation  of  the  process,  in 
page  29,  is  also  incorrect ; because,  if  I 
apply  only  the  force  of  my  own  gravity 
on  the  spokes  of  the  wheel,  as  in  fig.  1, 
where  the  weight  G represents  the  force 
of  gravity,  the  wheel  will  tuin  round 
without  advancing  the  barrow  over  the 


t 
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bar  B,  it  will  be  a mere  tread-mill  ope- 
ration, not  lodornotion;  my  gravity 
should  be  on  the  axle  of  my  muscular 
action,  with  perhaps  a little  (though 
not  necessary),  gravity  on  the  rim  of 
the  wheel.  Let  B.  C.  not  think  it 
“ needless  to  give  himself  the  trouble,” 
but  let  him  prove  it,  various  ways,  and 
be  convinced  that  he  is  mistaken,  even  in 
the  onset.  Let  him  try  to  pass  the  bar- 
row  over  an  inch  bar  his  own  way,  by 
mere  gravity,  and  fail, — “ that’s  all.” 
This  curious  problem,  when  a maximum, 
can  only  be  solved  by  the  nicest  arrange- 
ment of  gravity  and  muscular  action  ; 
but  more  in  explanation  of  it  1 shall  not 
at  present  say,  except  that  the  simple 
theoretical  secret  is  not  yet  disclosed 
either  by  Mr.  Clive,  Saxula,  or  any  one 
else.  1 hope  he  will  not  dispute  about 
mere  verbalisms,  when  the  meaning  is 
apparent.  I and  barrow  certainly  trun- 
dled, or  moved  up  the  hill  and  over  the 
bar  together,  the  barrow  only  touching 
the  ground ; and  any  of  your  readers 
may  do  the  same  ; I have  sot  “ imposed 
npon  myself”  as  regards  the  fact.  Can 
he  call  that  barrow  empty  that  has  a 
man’s  weight  resting  on  the  two  41  side 
bars  ?”  This  takes  it  out  of  the  rule  of 
Paddy’s  sedan,  for  Pat’s  ten  toes  were 
in  the  mud.  3rd. — lie  is  mistaken  as 
to  my  thoughts  and  “ considerations” 
altogether  ; 1 did  not  deduce  the  theory 
from  the  wheelbarrow  operation,  but  the 
operation  from  the  theory,  as  before 
stated  in  page  311),  No.  3S8,  l should 
previously  have  thought  it  iimossible. 
4th. — 1 can  assure  him  that  the  case  of 
a boat,  page  30,  is  not  similar  to  that  of 
locomotive  machines  propelled  by  power 
applied  to  turn  the  wheels;  it  may  be  to 
those  moved  by  propellers  or  legs  ; the 
difference  is  great,  very  great,  lie  as- 
sumes, on  this  head,  for  the  foundation 
of  his  adverse  investigation,  that  the 
fulcrum  of  an  oar  in  rowing  a boat  is 
not  in  the  water;  he  says  “the  fulcrum 
is,  in  this  instance,  at  the  edge  of  the 
boat,  and  not  in  the  tealer .”  • what  say 
the  treatises  on  mechanics  ? I quote 
from  one  now  before  me — “ The  oars 
and  rudders  of  vessels  are  levers  of  the 
second  kind ; the  vessel  is  the  weight 
or  resistance,  the  water  u the  fulcrum , 
and  the  man  who  governs  their  motions 
is  ‘the  power,’  ” and  I say,  the  fulcrum 
can  be  no  where  else  hut  in  the  water. 
Here  I must  appeal  to  you,  Mr.  Editor ; 


I have  a great  stake  in  my  twelve  pro- 
positions (inserted  in  your 397  numbfcr), 
depending  on  su  ;h  points  as  this  ; and  it* 
1 cannot  establish  this  one  fact,  1 shall 
be  all  in  the  wrong,  and  unable  to  go 
on.  Should  your  decision  he  against 
B.  C.,  his  superstructure  falls  to  the 
ground.*  In  a boat  run  aground,  the 
fulcrum  is  certainly  in  the  side  of  the 
vessel ; it  is  then  a struggle  for  the  ful- 
crumship  between  the  weight  of  the 
water  upon  the  oar,  and  the  adhesion  of 
the  boat  to  the  ground  ; if  the  boat  give 
way,  the  fulcrum  will  be  in  the  water — 
if  the  water  yield,  the  fulcrum  will  re- 
main in  the  boat.  bth. — II is  diagram 
and  explanation,  page  30,  are  indis- 
putable, provided  he  he  left  at  liberty 
to  place  the  abutment  of  his  power  where 
lie  please,  in  or  out  of  the  machine  ; but 
before  I can  pretend  to  discuss  bis  state- 
ments, he  must  say  where  his  abutment 
is  to  be,  and  in  what  line  of  direction 
bis  power  is  to  act.  I believe  all  me- 
chanical power  can  he  represented  by  a 
Weight  and  intermedia ; it  is  so  repre- 
sented in  mechanical  drawings.  Let  him 
therefore  place  his  weight  to  indicate  his 
power  an  1 its  supporter,  and  then  I will 
try  the  truth  of  his  statements.  There 
are  many  wavs  of  propelling  a carriage, 
such  as’  pushing,  rowing,  pulling  and 
forcing  the  wheels  round,  and  I be- 
lieve all  of  them  may  be  represented  by 
weights. 

Big.  2,  No.  1,  represents  pushing  a 
carriage-;  No.  2,  rowing;  No.  3,  pull- 
ing or  drawing  it ; and  in  every  one  of 
these,  the  fulcrum  or  abutment  is  on  the 
immoveable  earth,  at  A.  H.  C. ; hut  it 
is  with  propulsion,  by  forcing  the  wheels 
round,  that  we  have  to  do  ; and  1 re- 
quest 11.  C.  to  place  his  weight  ac- 
cordingly. Perhaps  it  may  save  dis- 
cussion if  I make  a few  remarks  on  your 
correspondent’s  diagram  as  it  stands  ; I 
may  enlighten  B.  CJ. 

In  the  first  place,  he  states  a,  the  ful- 
crum and  centre  of  the  wheel,  and  c the 
frame,  to  be  immoveable,  (I  presume  the 
power  is  a steam-engine  fixed  to  the 
frame  u c;  but  let  your  correspondent 
show  this  bv  a weight,  and  then  there 
cun  be  no  mistake).  The  engine  applied 
to  d will  certainly  produce  the  effect  he 
first  mentions, and  will  be  similar  to  Mr. 


• We  consider  Saxula  to  be,  ou  this  poiut,  quite 
iu  the  right. — Eu.  M.  M. 


A 
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Gurney’s  carriage  wlicel  in  a rut,  grind- 
ing, but  not  progressing.  Remember  the 
fulcrum,  or  abutment  frame,  and  engine, 
are  immoveable,  and  the  resistance 
moveable.  But  will  B.  C.  venture 
still  to  affirm  it  to  be  “ equally  clear” 
that  the  same  kind  of  power , acting  at 
the  same  place , and  in  the  same  way, 
will  produce,  as  he  infers  it  does,  in  a 
boat,  a “relative  position  of  things,” 
when  the  fulcrum  (as  he  says),  frame 
and  engine  become  moveable ,•  and  the 
obstacle  immoveable?  I say,  no!  and  will 
prove  it,  if  he  will  locate  his  abutment  and 
define  the  line  of  direction  of  his  power  in 
his  diagram.  The  boat  must  ne  lifted 
out  of  the  water  to  resemble  this  dia- 
gram ; a must  rise  to  A,  because,  by  the 
question,  b cannot  sink  to  e.  Archimedes 
said  he  could  lift  the  globe,  if  he  had  a 
place  to  fix  his  machinery  on,  which  was 
true  in  theory;  and  so  could  I controul 
its  velocity  in  its  orbit,  )»ad  1 a fulcrum  in 
the  ambient  space.  Just  so  will  B.  C. 
want  a place  out  of  the  machine  to  abut 
his  power  on,  to  produce  his  second  posi- 
tion. 

Upon  further  consideration,  the  thing 
appears  so  plain  to  me,  that  1 think  I 
shall  not  again  reply  to  B.  C.,  except 
upon  a fresh  point ; and  I hope  he  will 
render  it  needless,  by  being  candid 
enough  to  say  he  has  mistaken  his  posi- 
tion.— Yours,  &c.  Saxula. 

March  IQ,  1H  31. 

CURE  FOR  HYDROPHOBIA* 

Sir, — The  Morning  Herald  for  the 
24th  of  February  last,  contains  an  ex- 
tract from  the  Maidstone  Journal , de- 
scribing the  “dreadful  havoc  occasioned 
by  a mad  dog”  in  that  neighbourhood, 
which  bit  three  persons,  besides  several 
dogs,  sheep,  and  other  cattle. 

The  extrapt  goes  on  to  say,  **  Mr. 
Wedd  and  Mr.  Sedgwick  of  Maidstone, 
were  sent  for,  who  did  every  thing  in 
their  power  to  relieve  the  pain  of  the 

• Let  D.  C.  carefully  consider  the  nature  of 
moveable  abutments  ; no  progressive  motion  can  be 
had  from  an  abutment  absolutely  moveable  at  the 
same  rate  as  the  power, — an  abutment  must  neces- 
sarily be  left  behind ; at  utmeuts  only  relatively 
moveable,  furnish  the  means  for  progressive  motion  ; 
such  as  the  air  for  birds,  water  for  fish  and  boats, 
bogs  and  saud  for  men  and  beasts.  If  B.  C.  can 
cany  tbe  abutment  or  fulcrum  with  him,  what 
shall  prevent  his  flying  or  climbing  to  the  moon? 

If  he  thiulit  that  abutment  and  fulcrum  are  dif- 
ferent things,  then  he  is,  like  Sterne's  wig,  below 
my  art,  and  1 have  done  with  him. 


sufferers,  and  to  obviate  as  far  as  pos- 
sible the  dreadful  effects  which  too  often 
follow  the  bite  of  a dog  under-such  cir- 
cumstances.” 

“ The  children  also  took  the  Birling 
Specific  assented  to  by  the  professional 
gentlemen,  for  the  purpose  of  casing  the 
minds  of  the  parents.” 

My  object  in  thus  referring  to  the 
account  of  this  painful  occurrence,  is  to 
introduce  a few  words  oh  the  subject  of 
the  Specific,  there  mentioned. 

During  the  past  summer,  about  the 
time  that  the  inhabitants  of  the  metro- 
polis were  almost  distracted  with  the 
fears  of  hydrophobia,  I made  a short 
visit  to  the  delightful  village  of  Chisle- 
hurst,  in  Kent,  eleven  miles  from  Lou- 
don; and  was  very  much  surprised  at 
the  levity  with  which  the  villagers  treated 
the  bite  of  a mad  dog.  Curiosity  in- 
stantly prompted  me  to  ascertain  what 
had  occurred  to  disarm  this  dreadful 
scourge  of  its  horrors ; and,  on  inquiry, 

I found  that  it  arose  from  a conviction 
in  the  minds  of  the  inhabitants,  on  the 
efficacy  of  a medicine,  known  in  that 
part  of  the  country,  as  the  Billing 
drink. 

This  drink  is  the  Birling  Specific* 
alluded  to  in  the  above  extract.  Upon 
pursuing  my  inquiries,  I found  that  this 
medicine  had  been  known  in  that  part 
for  years,  and  that  the  recipe  for  its 
preparation  was  a family  heir-loom  at 
present  in  the  possession  of  an  elderly 
couple,  named  Chapman,  in  a humble 
walk  of  life,  residing  at  Birling,  near 
Maidstone,  whence  its  title.  Consider- 
able sums  have  been  offered  by  medical 
men,  and  declined,  for  the  recipe.  As 
far  as  I can  learn,  it  is  made  from  British 
herbs,  and  is  sold  at  so  moderate  a price, 
that  it  is  within  the  reach  of  all  classes. 
An  old  acquaintance  whom  I happened 
to  meet,  had  himself  been  bitten  some 
time  back,  by  a dog  in  a highly  rabid 
state ; he  set  off,  immediately  after  the 
accident,  to  Maidstone — procured,  and 
took  the  medicine,  and  lip  to  the  present 
time  has  not  experienced  any  ill  effects 
from  the  bite.  Some  other  individuals, 
personally  known  to  me,  had  also  been 
saved  by  the  Birling  Specific  ; and  seve- 
ral respectable  farmers  informed  me, 
that  they  had  been  in  the  constant  habit 
of  administering  this  medicine  to  their 
dogs  and  cattle  when  bitten,  and  always 
with  uniform  success ; it  is  said  that  the 
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medicine  effects  a cure,  even  after  the 
first  paroxysms  have  commenced  ; but 
of  this  no  well  authenticated  fact  came 
under  my  own  limited  notice. 

If  this  medicine  really  possesses  the 
virtue  ascribed  to  it,  (and  for  my  own 
part,  I cannot  doubt  the  accuracy  of  my 
information,)  it  cannot  be  too  generally 
known.  If,  on  the  contrary,  there  is  no 
just  grounds  for  the  confidence  placed 
in  it  by  the  men  of  Kent,  the  sooner 
they  are  undeceived  the  better ; for  this 
is  certain,  that  their  reliance  upon  its 
efficacy  is  so  strong,  that  it  would  pre- 
vent them  from  attempting,  by  any  other 
means,  to  obviate  the  dreadful  conse- 
quences of  hydrophobia. 

Perhaps  some  of  your  readers  at 
Maidstone  can  give  some  further  inform- 
ation respecting  this  medicine,  more 
particularly  as  to  its  result  in  the  in- 
stance alluded  to  in  tfie  above  extract. 

Yours,  &c.  Wai.  Baodeley. 

MmreA  18,  1831. 

AMERICAN  SILK. 

Sir, — Your  readers  will  have  probably 
observed  the  notice  taken  by  Mr.  Ewart, 
the  ex-member  forLiverpool  (inthellouse 
of  Commons,  on  the  15th  of  February) 
of  the  first  importation  of  raw  silk  from 
the  United  States  of  America;  and  like- 
wise a paragraph  in  the  Times , of  the 
24th  of  February,  on  the  sajne  subject 
— a subject  of  sufficient  importance  to 
render  a more  detailed  account  interest- 
ing to  the  numerous  readers  of  your 
widely-circulating  journal. 

M.  Duponceau,  of  Philadelphia,  the 
President  of  the  American  Philosophical 
Society,  with  his  usual  foresight  and 
patriotism,  long  since  thought  of  the 
advantages  that  mightarise  to  the  United 
States  from  extending  the  culture  of  the 
white  mulberry-tree,  and  the  propaga- 
tion of  the  silkworm,  for  which  the  great 
variety  of  soil  and  climate  prevailing  in 
these  states  offers  great  facilities.  But 
difficulties  arose  in  preparing  the  silk 
for  the  market,  which,  for  a Tong  time, 
retarded  the  accomplishment  of  his 
views.  The  earliest  successful  result 
was  the  manufacture,  in  Connecticut,  of 
sewing  silk  of  superior  fineness  and 
strength. 

Mr.  DTIomer^uc,  of  Nismes,  in 
France,  paid  a visit  to  Philadelphia, 
and  afforded  M.  Duponceau  an  oppor- 


tunity of  carrying  his  laudable  designs 
into  practice  by  establishing  a filature 
under  his  direction  ; Mr.  D’Homergue 
having  previously  managed  one  iu 
Nismes,  and  seen  a good  deal  of  the  cul- 
ture and  preparation  of  silk  in  France, 
felt  sanguine  of  its  success  in  America. 
The  result  of  the  first  trial  has  shown 
that  their  labours  are  likely  to  be  crown- 
ed with  success. 

It  was  not  to  be  expected  that  the 
American  operatives  first  employed  in  a 
new,  and,  io  them,  strange  process, 
should  turn  out  of  their  hands  an  article 
as  well  prepared  as  that  furnished  by 
Italy  or  France,  where  it  has  been  so 
long  the  staple  of  the  country.  Yet 
the  sample  received  has  shown  that  Mr. 
DTIomergue’s  lessons  have  been  ad- 
dressed to  willing  and  apt  scholars,  who 
will,  it  is  hoped,  soon  equal  the  reelers 
of  France  and  Italy. 

It  may  now  be  stated  that  an  intel- 
ligent gentleman  has  tried  a sample  of 
this  silk,  in  the  different  processes  of 
winding,  throwing,  and  dying,  and  the 
result  is  highly  satisfactory — so  much 
so,  that  lie  thinks  a fine  field  is  open  lor 
the  culture  of  the  article  in  America.  In 
quality,  lie  considers  it  superior  to  India 
silk  generally,  and  fully  equal  to  that  of 
Friuli  or  Trent.  He  had  some  of  it  dyed 
black  (the  colour  which  most  tries  the 
silk),  and  this  it  takes  very  well.  He 
concludes  by  suggesting  some  improve- 
mentsin  the  reeling,  which  a little  more 
practice  may  soon  effect. 

The  present  importation  is  a mere 
sample,  being  a very  small  package,  and 
was  produced  (as  the  correspondent  of  the 
Times  states)  in  Pennsylvania,  and  reeled 
from  the  cocoons  in  Mr.  Duponceau’s 
filature  at  Philadelphia,  under  the  direc- 
tions of  Mr.  D’Homergue.  It  has  been 
submitted  to  some  of  the  best  judges  in 
this  country,  who  think  it  is  a very  fair 
beginning.  The  texture  is  finer  than  the 
Italian  silk,  and  it  produces  a larger  re- 
turn from  tlie  same  quantity  of  cocoons. 

Some  silk  from  the  same  filature  has 
been  boiled,  dyed,  and  woven  into  very 
fine  stuff  in  America;  although  not 
thrown,  as  they  have  no  throwing  mills 
at  present  there. 

Should  the  production  of  silk  increase 
as  rapidly  in  America  as  cotton  has  done 
in  the  last  thirty  years,  it  will  become 
an  article  of  great  consequence  in  our 
trade  with  that  country ; the  Americans 
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sending  the  raw  material,  and  talcing 
back  the  manufactured  article  in  return, 
as  is  now  the  case  with  cotton. 

The  white  mulbeiTv*tree,  and  silkworm, 
are  said  to  succeed  in  almost  all  the 
States  of  the  Union;  and  the  latter  can 
be  brought  forward  at  the  time  the  former 
is  in  leaf. 

This  subject  has  been  taken  up  by  a 
committee  of  the  Congress,  and  strongly 
recommended  by  them  to  the  attention  of 
the  American  government  and  country. 
And  any  object  that  will  promote  the 
intercourse,  or  strengthen  the  ties  between 
the  two  countries,  is  well  deserving  the 
attention  of  both. — Yours.  &c.  ** 

LtrnJtm,  March  26,  1531. 


NEW  PATENTS. 

Brief  Notices  of  Specifications  Enrolled 
in  1531. 

Fire-F.scape,  Lieut- Col.  L.  Walker. — 
The  construction  of  this  escape  is  ex- 
lained  by  an  elaborate  specification,  and 
y a reference  to  numerous  plans,  eleva- 
tions, and  sections ; but  we  are  saved  the 
trouble  of  extracting  the  essence  of  them 
by  the  following  description  of  the  inven- 
tion, with  which  we  have  been  favoured 
by  a friend,  who  witnessed  a successful 
experiment  with  it  in  the  Strand  on 
Monday  last: 

“ The  part  to  which  the  tackling  is  at- 
tached, has  the  appearance  of  a small 
crane,  firmly  braced,  projecting  from  the 
window  from  which  a person  is  desirous 
of  descending.  It  is  easily  fixed  to  the 
window  frame,  and  has  a firm  abutment 
on  the  sill,  and  the  rotary  motion  of  the 
projecting  arm  is  prevented  by  a bar  of 
wood  crossing  at  a convenient  height,  and 
held  firm  t»y  ihe  side  frames.  At  the  ex- 
tremity of  the  projecting  arm  is  a cross 
piece,  forming  a T,  at  each  extremity  of 
which  is  a pulley  running  on  its  fixed  axis; 
and  a line  being  curried  over,  those  two 
pulleys,  they  become  in  principle  balances 
or  levers  of  equal  arms,  on  which  equal 
weights  suspended  at  the  opposite  ends  of 
the  lines  will  be  in  cquilibrio.  To  one  end 
of  this  line  is  attached  a frame  or  bag,  with 
a circular  bottom  of  wood  for  a person  to 
stand  on,  the  hag  is  distended  with  hoops, 
and  has  an  opening  on  one  side,  to  facili- 
tate the  entrance  of  the  person  descending. 
An  iron  vessel  or  bucket  Is  suspended  at 
the  other  end  of  the  line,  containing 
weights  at  pleasure.  Those  used  in  the 
experiment  i witnessed,  were  marked  3 


stone  weight,  (I  suppose  42lb«.);  wbeu 
the  frame  or  bag  is  elevated  to  the  window, 
the  weights  are  on  the  ground,  and  wee 
versa , the  one  ascending  as  the  other  de- 
scends ; tho  rope  is  also  continued  from 
the  bottom  of  the  frame  and  vessel  con- 
taining the  weights,  forming  an  endless 
line,  and  enables  the  persons  below  to  as- 
sist the  motion  in  either  direction,  or  re- 
move obstructions  : from  the  middle  point 
of  the  T of  tho  projecting  frame,  another 
line  is  fixed,  which  reaches  to  the  ground  ; 
.on  this  line  at  short  intervals  (say  10  or  12 
inches)  are  knots  and  small  pieces  of  wood 
through*  which  the  line  passes,  which 
serve  to  insure  a firm  grasp  of  the  rope, 
and  prevent  it  sliding  through  the  hands. 
This  apparatus  being  at  hand,  the  craue 
is  projected  from  the  window,  and  expe- 
ditiously ami  securely  fixed  ; the  vessel 
containing  the  weights  is  lowered  ; aod 
the  frame  in  which  Ihe  person  is  to  de- 
scond  hangs  close  to  the  window.  A short 
line  attached  to  the  frame  and  carried  two 
or  three  times  round  a pin  with  aT  head 
in  the  fixed  frame,  prevents  its  giving  way 
on  the  person  stepping  into  it : meantime 
the  person  entering  it,  with  one  hand 
grasps  the  immoveable  rope  before  de- 
scribed, and  with  the  other  releases  the 
short  rope  from  the  pin,  and  as  his  weight 
is  grealvr  than  that  of  the  counterpoise, 
he  of  course  descends  ; but  to  prevent  the 
descent  from  being  accelerated,  he  has  it 
in  his  power,  by  clinging  to  the  fixed  rope, 
to  restore  an  equilibrium,  by  throwing  a 
part  only  of  his  own  weight  on  the  fixed 
line  or  point  to  which  it  is  affixed.  For 
simplicity  ef  form,  safety  in  its  use,  and 
expedition  in  application,  the  whole  ap- 
paratus does  great  credit  toNts  inventor.’* 
— Date  of  Pat.  Oct.  6,  1830;  of  Spec, 
Feb.  6,  1831. 

Packing  and  Transporting  Goods, 
Sir  C.  Webb  Dance , of  Hertsboumc. — 
The  goods  are  to  be  packed  on  a plat- 
form, and  lifted  by  means  of  this  platform 
and  a crane  in  connection  with  it,  when 
it  is  desired  to  transfer  them  from  a wag- 
gon to  a barge  or  from  a barge  to  waggon. 
The  specification  mentions  several  auxi- 
liary contrivances,  by  which  this  inode  of 
transferring  goods  cn  masse  may  be  faci- 
litated. Date  of  Pat.,  Aug.  5 , 1830;  of 
Spec,.  Feb.  o,  1831. 

Mode  of  Constructing  Iron  Wheel 
Farrows,  W.  Mallet,  Marl  borough-street, 
Dublin. — The  patentee  claims  the  merit 
of  manufacturing  much  lighter  and 
cheaper  iron  harrows  than  those  in  com- 
mon use.  We  hope  he  will  be  no  loser 
by  this  expensive  mode  of  advertising 
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his  superior  skill  in  wheel-barrow  mak- 
ings; in  the  mode  of  construction  itself 
there  seems  to  us  to  be  nothing  new. 

(To  it  continued  regularly.) 


THE  SUPPLEMENTARY  PROBLEM  IN  NEW- 
TON’S  APPENDIX  TO  EUCLID. 

Sir, — Mr.  Win.  Pearce,  in  No.  862,  re’ 
quested  the  aid  of  some  of  your  contri- 
butors in  solving  three  geometrical  pro- 
blems under  given  restrictions,  taken  from 
Mr.  J.  Newton’s  appendix  to  Euclid’s 
Elements. 

The  first  is  : — Given  the  difference  be- 
tween the  side  and  diagonal  of  a square 
to  construct  it,  without  the  aid  of  any 
principles  ulterior  to  proposition  23,  book 
1st,  of  Euclid’s  Elements.  Mr.  Samuel 
Simple  in  No.  395,  informs  Mr.  Pearce, 
that  if  he  (Mr.  P.)  has  mastered  the  6th 
proposition  in  Mr.  Newton’s  Appendix, 
lie  will  find  no  difficulty  in  solving  the 
23rd,  &c. ; confessing,  at  the  same  time, 
that  he  (Mr.  Simple)  cannot  solve  the 
said  proposition  himself,  under  the  re- 
quired restrictions,  and  does  not  believe 
it  can  be  done.  Well;  be  that  as  it 
may,  Mr.  Pearce  is  certainly  not  made 
oue  whit  wiser  by  Mr.  Samuel  Simple’s 
communication.  But  the  truth  is,  the 
problem  can  be  constructed  under  the 
given  restrictions,  and  also  independently 
of  the  6th  proposition  of  the  appendix. 


Construction. — From  the  point  A in 
the  given  straight  line  AB,  draw  AC  I 
to  AB,  and  bisect  the  angle  BAC  by 
the  straight  line  AD.  In  A B take  any 
point  E,  and  draw  EF,  J_  to  AB  meet- 
ing AD  in  F,  and  from  the  centre  F 
and  distance  FE  describe  a circle  meet- 
ing AD  in  G.  Join  GE  and  make  AH 
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equal  to  the  given  difference.  Between 
the  diagonal  and  the  side  of  the  re- 
quired square,  and  nt  the  point  H in 
the  straight  line  II F make  the  angle 
FHIv  ==  angle  FGE,  and  let  HK  meet 
A B in  K.  Draw  KL,  _[_  to  AB  meet- 
ing AD  in L,  make  AM  = AK  join  ML ; 
then  shall  AKLM  be  the  required  square. 

Thus,  so  far  as  the  construction  is  con- 
cerned, we  have  confined  it  to  the  requir- 
ed limits,  and  have  therefore  fulfilled 
the  requisite  conditions.  The  demonstra- 
tion (which  is  very  easy)  will  certainly 
require  an  extension  of  the  propositions 
in  the  first  book,  as  far  as  the  32d. 

Some  of  your  very  rigid  geometrical 
contributors  might  cavil  about  one  of  the 
steps  in  the  above  construction,  by  saying 
that  it  should  have  been  proved,  that 
HK  will  meet  AB. — This  is  easily  de- 
monstrated: for  since  the  Z.FHK  = z. 
FGE  .*.  the  Z.KHA  = Z.EGA  (13  and 
1st  Elements)  ; but  the  angles  EGA  and 
GAE  are  together  less  than  two  right 
angles  (17  and  1st),  the  angles  KHA 
and  IIAE  are  together  less  than  two  right 
angles.  Hence  (Ax.  12  and  1)  HK  and 
AK  will  meet  if  far  enough  produced, 
&c. 

fn  due  time  I will  send  you  a solution 
of  the  second  problem. — Yours,  &c. 

Kinclaven. 


WATERPROOF  COATING. 

Sir, — As  you  were  so  good  as  to  insert 
my  communication  to  you  respecting  me- 
tallic coating,  and  say  (in  your  No.  396, 
p.  32)  that  you  know  more  than  one  per- 
son who  would  be  glad  to  hear  M further 
particulars,’’  I proceed  to  inform  them, 
through  your  pages,  that  it  may  be  had 
of  various  colours  to  match  stone  or  brick 
walls,  or  cover  wood  or  iron  ; but  where 
there  is  no  objection  to  black , the  com- 
position of  that  colour  comes  the  cheap- 
est Jf  it  were  spread  on  a flat  roof,  and 
slates  laid  thereon,  such  a roof  would  lost 
many  years.  Cisterns,  neat  and  durable, 
might  be  constructed  in  this  way  ; and  if 
a tiled  cellar  floor  were  laid  in  it,  such  an 
one  would  be  free  from  dampness,  though 
iu  a wet  foundation.  The  stone  colour 
is  excellent  for  covering  Homan  cement 
fronted  houses,  and  the  red  for  gable 
ends  of  brick  houses,  subjected  to  damp- 
ness. For  such  purposes,  and  various  out- 
door work,  nothing  hitherto  applied,  that 
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I hare  ever  seen,  is  equal.  For  the  bot- 
toms of  ships  it  is  peculiarly  applicable,  * 
and  I have  no  doubt  would  prevent  cop- 
per sheathing  from  corrosion.  Such  rust 
being,  as  I take  it,  a mixture  of  white 
muriate  and  green  carbonate  of  copper, 
— arising  from  decomposition  of  saltwater, 
and  the  black  coating  resisting  acids, 
it  would  cut  off  all  communication  be- 
tween the  copper  and  that  which  causes 
its  decay,  and  for  the  same  reason  would 
prevent  copper  sheathing  from  acting  on 
iron  bolts,  as  any  consistence  may  be 
given  to  it.  With  respect  to  its  probable 
duration,  time  only  can  show  ; but  if  I 
were  to  form  a guess  (from  what  I have 
seen  above  three  years  old)  I should  say 
about  ten  years.  The  article  is  made  by 
a Mr.  Greetham,  of  Chester,  who  would 
doubtless  pay  the  same  attention  to  all 
applications  as  he  did  to  that  of 

An  Original  Subscriber. 

Liverpool,  March,  1831. 

MINOR  CORRESPONDENCE. 

Smith' t Metallic  Chimneys. — W.  N.  is  not  satisfied 
•with  the  propriety  of  our  omitting  part  of  his  letter 
which  respected  the  origiuality  of  Air.  Smith's  in- 
vention (see  No.  394,  p.  463);  Hod  challenges  us  to 
poiut  outouesiugle  sentence  in  our  description  that 
disapproves  of  the  right  of  Air.  S.  to  the  patent*  We 
accept  his  challenge.  At  the  close  of  the  description, 
vre  observed.  •*  That  there  is  much  novelty  iu  the 
adoption  of  iron  flues,  can  scarcely  be  utfinned  ; for 
eucli  Hues  have  beeu  made  use  of  for  the  conveyance 
of  smoke,  tilde  out  of  mupl ; and  iu  every  possible 
situation — heart*  of  briclrand  stone  walls  not  ex- 
cepted.  The  damper,  too,  may  beconsideied  as  only 
the  blown  bladder,  in  a form  of  greater  mechanical 
exactness.”  Can  any  thing  be  plainer.'  W.  N.Uoes 
not  surely  require  to  be  informed,  that  to  question 
the  novelty  of  a patent  is  equivalent  to  questioning 
its  validity. 

Perpetual  Motion.— Your  correspondent,  Robert 
Twiss,  Jun.,  p.  444,  states  a proposition  which,  if 
true,  will  certainly  demonstrate  the  possibility  of 
perpetual  inotiou.  The  proposition  is,  “That  u 
wheel  can  be  made  to  possess  more  force  in  its  first 
revolution,  than  is  in  the  spring  that  moved  it.'*  To 
this  I demur;  and  think  his  demonstrations  only 
tend  to  prove,  that  1000  small  wheels  will  require 
more  power  to  keep  them  in  motion  than  1 wheel,  of 
bulk  equal  to  the  1000  wheels.  I am  not  sure  that  I 
quite  understand  his  experiments ; but  believe  the 
small  wheel  was  stopped  by  less  comparitive  weight 
than  the  large  wheel,  because  the  weight  on  the  large 
wheel  was  more  increased  by  the  accelerated  motion 
of  falling  bodiee.  a quality  which  may  have  been 
overlooked  by  Air.  Twi'j.  If  u particular  wheel 
possess  the  properties  named  iu  the  proposition, 
should  it  uot  raise  the  weight  that  set  it  in  motion 
higher  than  the  starting  point'  which  is  contrary  to 
huown  expetieucc. — Yours,  Ac. 

Saxola. 

MISCELLANEOUS. 

Ate  of  Ships. — The  lloyal  William  was  launched 
in  1719>  anti  is  supposed  not  to  have  heen  repaired 
till  1757  ; it  was  surveyed  afloat  in  1785,  aud  pro- 
bably lasted  many  years  more,  'file  littsy  Caine 


yacht,  iu  which  King  William  performed  his  first 
voyage  to  Englaud,  was  then  several  years  old  ; it 
was  sold  to  a merchant  in  the  reign  of  George  I., 
and  employed  in  the  coal  trade,  in  which  service  she 
existed  till  February,  18C7.  when  she  struck  on  a 
reef  of  rocks  near  Tynemouth  Bar,  aud  was  there 
lost,  only  for  waut  of  tiinelv  assistance,  her  timbers 
being,  after  the  lapse  of,  at  least,  one  huudred  and 
forty  years,  still  perfectly  sound.  How  is  it  that  no 
such  ships  are  built  uow-a-days  ? Is  it  the  dry-rot, 
or  underwriting,  that  flourishes  .' 

Grand  Tunnel. — A petition  has  been  presented  to 
the  President  of  the  United  States,  signed  by  78 
members  of  Congress,  for  the  aid  of  1000  troops  to 
carry  the  Chesapeake  and  Ohio  Canal,  by  means  of 
a tunnel,  through  the  summitof  the  Alleghany  Ridge 
of  mountains.  This  tuunel  is  to  he  four  miles  long, 
and  will  overcome  a rise  and  fall  of700  feet;  should 
this  be  accomplished,  it  will  be  the  largest  tunuel  iu 
the  world. 


NATIONAL  REPOSITORY,  for  the  Annual 
Exhibition  Of  New  and  Improved  Productions  of 
the  Manufacturers  of  the  United  Kingdom,  in  the 
Gullery  of  the  Royal  Alews,  Chariug-cross. 

Tatron— The  KING. 

Artists,  Manufacturers,  Patentees,  Modellers,  Me- 
chanical Draughtsmen.  Ac.  Ac..,  are  requested  to 
notice  that  the  arrangements  now  in  progress  for  the 
immediate  opening  of  the  Fourth  Annual  Exhibition 
to  the  Public,  reuders  it  highly  important  that  the 
Specimens  intended  for  Exhibition  this  present  Sea- 
son should  be  sent  to  the  Repository  w ithout  delay. 

Inconsequence  of  the  grant  made  by  his  Majesty’s 
Government  of  the  use  of  this  Public  Building  for 
the  purpose  of  promoting  aud  eucouragiug  New  In- 
ventions and  Improvements  in  the  Arts,  Sciences, 
and  Alauufacturesof  this  country,  no  fees  nr  charges 
of  any  kind  are  made  for  the  Exhibition  of  any  New 
Invention  or  Improved  Production  in  the  National 
Repository;  and  all  specimens  sent  are  delivered 
back  to  the  owners  at  the  close  of  the  exhibition. 

T.  S.TULL,  Secretary. 


INTERIM  NOTICES. 

With  this  No.  is  published  an  Appendix  to  Vo  I 
XIV.,  price  3d.,  containing  solutions  of  all  the  ms 
theinatical  questions  which  appeared  in  the  course 
ot  that  volume,  and  remained  at  the  close  of  it  un- 
answered : and  also  some  original  tables  of  great 
importance  to  all  who  are  practically  coucerned  in 
Steam  Navigation. 

Next  Saturday  the  Supplement  to  Vol.  XIV.,  in- 
cluding Title,  Preface,  Index,  and  a Copper-plate 
Engraving  of  Autographical  memorials  of  eminent 
men  of  Science,  Engineers,  Altclianics  of  the  Nine- 
teenth Century,  Price  6d. 

T.  A.  asks  too  much. 

Communications  received  from  Air.  Davy. Air. 

Raddeley.— -Nauticut.— Mr.  J.  Byre.— A Coustaut 
Reader.-— -Mr.  Ralph  Lindsay.— Air.  Fowler. 

Errata.  In  last  No.  p.  f,2.  rol.  2.  I.  8.  from  the 
bottom,  for  " CO  years,”  read  *«  n years.” 

P.  C.3.  col.  1.  I.  5.  from  the  bottom,  after  the  words 
" tbe  base,’  inset  t “ and  the  perjiendicular.'' 

P.  84.  1. 19  aud  21,  for  “ The vi thick,”  read  “Tre- 
vithick. 
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**  There  walks  a spirit  o’er  the  peopled  earth. 

Secret  his  purpose  is,  unknown  his  birth  ; 

Moody  and  viewless  as  the  changeful  wind, 

No  force  arrests  his  foot,  no  chains  can  bind. 

Where'er  he  turns,  the  human  brute  awakes. 

And  roused  to  better  life  his  sordid  hut  forsakes  j 
He  thinks,  he  reasons,  glows  with  purer  fires, 

Feelsfewer  wants,  and  burns  with  new  desires."— Mrs.  Barrauld. 
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machine  for  thk  illustration  of  combined  motion. 


DESCRIPTION  OF  THE  BIPELLO,  OR  MA- 
CHINE FOR  THE  ILLUSTRATION  OF 

COMBINED  MOTION. 

. Sir, — The  accompanying  drawing  ex- 
hibits a front  view  of  a machine  lately 
contrived  by  me  for  the  illustration  of 
combined  motion,  usually  called  the  doc- 
trine of  central  forces.  The  machine 
commonly  in  use,  and  tliat  which  is  ge- 
nerally referred  to,  both  by  experimental 
lecturers  aud  by  the  treatises  on  the  sub- 
ject, consists  of  two  moveable  wooden 
frames,  one  of  which  is  made  to  slide 
laterally  within  the  other,  by  means  of  a 
groove  in  the  exterior  frame,  and  of  a 
well-known  arrangement  of  wire,  pul- 
ley, and  thread,  by  which,  on  pulling  out 
the  interior,  a small  ball  is  made  to 
ascend  on  this  thread  in  the  diagonal  of 
the  frame. 

Before  giving  a description  of  my 
improved  apparatus,  it  may  not  be  out  of 
place  to  give  a short  preliminary  view  of 
that  doctrine  of  motion  which  it  is  the 
object  of  the  machine  to  illustrate. 

All  bodies  have  a teudeucy  to  continue 
in  the  same  state  of  rest,  or  of  uniform 
rectilinear  motion,  unless  some  change 
be  produced  by  external  force ; this  is 
called  the  inertness  or  tris  inertia  of 
matter.  A body,  therefore,  at  rest,  will 
continue  so  for  ever ; and  if  it  once  be 
set  in  motion,  it  will  move  for  ever  unless 
its  motion  be  retarded,  and  destroyed  by 
some  external  obstacle.  The  change  in 
the  actual  state  of  a body  from  rest  to 
motion,  or  from  one  kina  of  motion  to 
another,  is  always  in  proportion  to  the 
intensity  of  the  acting  force.  This  law 
is  the  foundation  of  all  curvilinear  mo- 
tion; if,  when  a body  is  in  motion,  a 
force  be  applied  to  it  tin  the  direction  in 
which  it  moves,  two  or  three  times  great- 
er than  that  which  had  just  set  it  in 
motion,  its  velocity  will  become  two  or 
three  times  greater,  &c.  To  every  action 
is  always  opposed  an  equal  reaction,  or, 
in  other  words,  the  mutual  actions  of 
two  bodies  on  each  other  are  always 
equal,  but  in  contrary  directions.  If 
we  see  a body  moving  in  a curvilinear 
direction,  we  are  certain  that  this  body 
is  acted  upon  by  two  forces  differently 
directed.  When  two  forces  differently 
directed  act  upon  one  body  at  the  same 
time,  the  body  will  not  move  in  either 
direction,  but  will  move  forward  iu  a 
diagonal,  between  the  direction  to  which 
it  is  impelled  by  each  force.  This  last 


mentioned  principle,  the  machine  de- 
monstrates- let  us  now  proceed  to  de- 
scribe its  several  parts  aud  maimer  of 
action. 

A,  A,  A,  A,  is  a strong  oblong  frame 
of  wood,  about  fifteen  inches  long,  twelve 
inches  broad,  and  about  one  inch  thnek. 
At  each  end  a piece  is  cut  out  of  the 
frame, sufficiently  large  toadmit  oneof  the 
cylinders,  or  rollers  B,  B,  to  turn  freely 
wilhin  it ; C is  a horizontal  bar  of  brass, 
having  a row  of  thirty  teeth  cut  on  its 
end  ; it  is  raised  as  far  al>ove  the  frame 
as  to  be  flush  with  the  wheel  that  drives 
it.  This  bar  has  slits  or  grooves  cut 
into  it  at  each  end  iu  the  direction  of 
its  motion,  and  into  these,  two  pins  LL, 
with  large  heads,  are  inserted,  which 
pins  are  made  fast  into  the  strong  frame, 
as  shown  in  the  drawing.  The  purpose  of 
these  pins  is  to  keep  the  motion  of  the 
bar  always  parallel;  they  must  not  fit 
tight  into  the  grooves,  but  be  so  easy 
that  the  bar  may  move  with  freedom 
when  the  machine  is  in  motion.  D,  E, 
F,  G,  is  a square  drawn  on  a long  sheet 
of  paper,  that  is  made  fast  to  both  Toil- 
ers, and  is  seen  in  the  engraving  nearly 
wound  off  the  upper  one.  I,  I,  are 
pullies  made  fast  to  each  end  of  the 
rollers,  and  by  the  band  K working 
them,  serve  to  tighten  the  paper,  and 
give  it  a more  equable  motion.  The 
vertical  wheel  of  thirty  teeth  on  the  end 
of  tlie  upper  roller  drives  a similar  wheel 
of  thirty  teeth  in  a horizontal  direction, 
the  teeth  of  which  last  take  into  the 
teeth  in  the  bar,  and  give  it  a rectilinear 
motion.  The  bar  has  a circular  arm 
attached  to  it  at  E,  on  which  a long 
tube,  holding  a pencil,  is  erected,  which 
pencil  is  made  to  press  gently  on  the 
paper  underneath,  by  a small  plug  of 
lead  which  slides  into  the  tube,  aud 
bears  on  the  top  of  the  pencil.  By  giving 
the  handle  H its  proper  motion,  it  will 
wind  from  off  thelowerof  the  two  rollers  a 
quantity  of  paper  equal  to  their  circumfer- 
ence; the  square  D,  E,  F,  G,  should  corre- 
spond in  size  to  their  circumference. 
The  bar  C,  having  the  same  quantity  of 
teeth  per  inch  as  the  other  wheels,  will, 
in  the  time  that  the  rollers  take  up  paper 
equal  to  their  circumference,  move  from 
E to  D.  By  giving  the  handle  H one 
entire  turn,  the  paper  will  be  wound  off 
from  the  under  roller  to  the  upper  one, 
and  at  the  same  time  the  bar  C,  with  its 
pencil  E,  will  move  from  E to  D,  and 
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instead  of  the  pencil  going  in  the  hori- 
zontal straight  line  E D,  hy  unwinding 
the  paper  from  the  roller,  it  will  be  found 
to  have  traced  a line  in  the  diagonal  of 
the  square  I),  E,  F,  G,  from  E to  F — 
demonstrating,  that  if  a body  he  acted 
upon  by  two  forces,  one  of  which  tends 
to  send  it  in  the  same  direction  (as  the 
pencil  E,  from  E to  D)-— and  the  other 
in  the  direction  of  from  F G to  D and  E, 
the  body  will  move  along  in  a line  be- 
tween them,  as  from  E to  F.  This 
may  also  be  exemplified  in  a more  fa- 
miliar manner,  by  making  a person 
draw  a sheet  of  paper  from  another 
who  holds  a pencil,  and  requiring  him 
to  draw  on  it  as  straight  and  horizontal 
a line  as  he  possibly  can.  The  same 
result  as  in  the  machine  will  be  pro- 
duced, though  perhaps  not  so  accurately. 

Every  modification  of  apparatus  which 
tends  to  make  clearer  any  point  in  sci- 
ence is  of  importance  as  well  to  teach- 
ers as  learners.  Should  the  present 
machine  prove  to  he  of  the  least  use 
to  the  readers  of  the  Mechanics’  Ma- 
gazine, the  intention  for  which  I send 
it  for  insertion  will  be  fully  aoeom- 
plished — I am,  Sir,  Yours,  <Scc. 

Ebenezer  Henderson. 

Dvie-tfreet,  I.ittrpoo!,  l'tb.  21.  1031. 

HISTORY  OF  MARITIME  AND  INLAND  DIS- 
COVER V.* 

• We  have  now  before  us  another  inte- 
resting and  most  instructive  work,  which 
has  been  called  into  being  bv  that  ex- 
cellent undertaking.  Dr.  Lard  tier’s  “ Ca- 
binet Cyclopaedia.’’  It  is  a history  of 
the  progress  of  geographical  discovery 
hy  land  and  sea  from  the  earliest  to  the 
present  times.  Two  volumes  of  it  have 
been  fur  some  time  in  print;  the  third 
aud  last  has  only  just  been  published. 
As  the  public  has  already  set  its  seal 
of  approlwtion  on  the  former,  and  we 
see  no  reason  to  quarrel  with  its  award, 
we  shall  confine  our  critical  attention  to 
tlte  latter,  which,  we  are  glad  to  say,  is  in 
every  respect  worthy  of  its  precursors. 

• , The  contents  of  this  last  portion  of  the 
work  can  hardly  indeed  l>e  so  novel  or 
so  marked  by  deep  research  as  those  of 


* Tbe  lliUorv  of  Maritime  and  Inland  Div 
corarjr,  by  ,W.  jjesborou*  It  Coolej,  E*q.  London, 
Lotijman  and  Co.,  John  Taylor  ; 3 vols.,  small  8vo. 
1890-11. 


the  earlier  volnmes;  inasmuch  as  they 
embrace  the  detail  of  events,  recent  in 
date  and  comparatively  familiar  to  the 
general  reader.  The  ever-during  interest 
of  the  materials,  however,  makes  up  for 
this  deficiency  of  novelty,  and  Mr.  Cooley 
has  made  so  goed  a use  of  his  oppor- 
tunities, and  brought  together  within  a 
small  compass  so  vast  a mass  of  useful 
aud  entertaining  facts  from  a great  va- 
riety of  sources,  that  we  feel  free  to  con- 
gratulate him  on  a termination  to  his 
work,  quite  as  brilliant  as  the  commence- 
ment promised. 

We  have,  first,  a very  welhwritten 
chapter  on  the  progress  of  geographical 
science,  forming  a very  apt  introduction  to 
a volume  on  the  lahoursof  those,  by  whose 
exertions  during  the  last  century,  that 
branch  of  science  has  been  brought  to  its 
present  state  of  perfection.  The  anecdotes 
of  the  enormous  blunders  of  the  old  map- 
makers  are  extremely  amusing,  and  at 
the  same  time,  serve  to  show  what  an 
intensity  of  light  has  been  directed  on 
our  knowledge  of  the  world  in  the  last 
two  reigns.  The  voyages  of  Byron, 
Wallis,  and  Cnrtaret  follow — afteT  which 
Cook  appears  upon  the  scene,  which  he, 
of  course,  continues  to  occupy  for  a con- 
siderable time.  His  well-kuown  adven- 
tures are  sketched  with  a considerable 
degree  of  graphic  power,  and,  as  far  as 
we  have  observed,  with  correctness.  Wc 
must  observe,  however,  that  the  designer 
of  the  vignette,  the  death  of  Captain 
Cook,  gives  a different  version  of  the 
affair  from  Mr.  Cooley — a discrepancy 
which  should  have  been  avoided. 

The  three  voyages  of  this  immortal 
navigator  are  naturally  followed  by 
that  of  La  Perousc,  the  unfortunate 
French  captain,  whose  fate  was  enve- 
loped in  such  doubt,  until  the  mystery 
was  cleared  up  by  the  researches  of  the 
English  captain  Dillon,  under  the  pro- 
tection, and  at  the  expense,  of  the  En- 
glish East  India  Company — of  which 
researches  we  have  here  a succinct  and 
highly  interesting  narration.  A chapter 
succeeds,  entitled  “ Europeans  in  the 
South  Sea,” — and  this  is,  w e think,  the  best 
in  the  whole  work.  Isolated  factsrespect- 
ingtheadventuresof  thoseEuropeans  who, 
hy  some  “ accident  of  flood  or  field,’’  have 
been  left  on  some  of  the  Polynesian 
islands,  are  scattered  up  and  down  an 
immense  mass  of  works,  and  it  must  have 
required  verv  considerable  knowledge  of 
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the  subject,  gained  by  a con  amorc  course 
of  reading,  together  with  much  industry 
and  talent,  to  produce  the  interesting  and 
instructive  chapter  in  question.  But  we 
do  not  wish  this  opinion  to  be  taken  on 
trust;  a specimen  or  two  will  suffice  to 
show  that  we  do  not  appreciate  this  por- 
tion of  our  author’s  labours  so  highly 
without  reason.  After  giving  a short  but 
circumstantial  detail  of  the  mutiny  of  the 
Bounty,  and  the  extraordinary  voyage 
of  Bligh,  he  narrates  the  subsequent  voy- 
age of  the  Pandora  to  chastise  the  mu- 
tineers, and  after  accounting  for  the 
fate  of  all  but  eight,  lie  proceeds  as  fol- 
lows : — 

“ No  tidings  could  he  met  with  re- 
specting Christian  and  the  seven  muti- 
neers who  had  sailed  with  him  in  the 
Bounty,  and  twenty  years  passed  over 
before  any  clue  was  found  to  the  mystery 
of  his  fate.  At  length,  in  ISOS,  ( aptain 
Polgar,  commanding  an  American  trader, 
touched  at  Pitcairn’s  island,  to  complete 
his  cargo  of  seal-skins.  He  supposed 
that  the  island  was  uninhabited,  but,  to 
his  surprise,  three  young  men  who  spoke 
English  well,  came  otf  to  the  ship  in  a 
double  canoe  with  a present  of  fruit  and 
a hog.  They  said  that  their  father  was 
nn  Englishman, who  had  sailed  with  Cap- 
tain Bligh;  and  Captain  Polgar, on  land- 
ing. saw  an  Englishman  named  Alexander 
Smith,  who  had  been  one  of  the  crew, 
tie  was  the  only  one  of  the  mutineers 
who  remained  alive,  the  rest  having  been 
murdered  by  the  Otaheitcan  men,  who 
were  immediately  after  sacrificed  to  the 
vengeance  of  the  widows. 

**  Smith  appears  to  have  been  uneasy 
at  the  discovery  made  of  his  retreat,  for 
iu  all  subseqoeut  accounts  he  appears 
under  a changed  name.  In  IB  I f,  Captain 
Staines  fell  in  with  Pitcairn's  Island,  and 
found,  to  his  astonishment,  that  all  the 
inhabitants,  forty-six  in  number,  spoke 
good  English.  A venerable  old  man, 
named  John  Adams,  was  the  patriarch  of 
the  community,  or  rather  family,  in  which 
no  germs  of  discord  or  vice  had  yet  found 
place.  The  eldest  born  on  the  island 
was  the  son  of  Christian,  and  was  bap- 
tised Thursday  October  Christian.  Old 
Smith  or  Adams,  was  at  first  much 
alarmed  lest  the  English  were  coining  to 
apprehend  him ; but  this  fear  once  dis- 
pelled, he  and  his  people  expressed  the 
most  extravagant  joy  at  the  sight  of  those 
whom  they  were  pleased  to  call  country, 
men. 

“ The  young  natives  of*Pitcairu’s  or 
Christian’s  Island  . arc  beautifully  formed, 
uniting  the  vigour  so  common  among  (lie 


islanders  of  the  South  Seas  with  features 
decidedly  English.  The  women,  in  par- 
ticular, are  remarkable  for  their  majestic 
carriage  and  matchless  symmetry  ; they 
are.  at  the  same  time,  modest,  hmoceuY, 
and  cheerful.  The  houses  on  the  island 
are  well  built,  and  neatly  furnished  with 
beds  and  bedsteads.  A supply  of  instru- 
ments, such  as  spades,  hatchets,  &cM 
was  made  from  (tie  iron  in  the  Bounty, 
which  was  broken  up  for  that  purpose. 
The  ground  was  cultivated  by  both  sexes ; 
the  first  colonists  at  ailing  themselves  of 
European  seeds  os  well  as  of  the  native 
productions  of  the  South  Sea.  Old 
Adams  kept  a journal,  in  which  he  en- 
tered minutely  the  quantity  of  work  done 
by  each  individual  ; and,  besides  private 
properly,  there  seemed  to  be  a general 
stock ; and,  perhaps,  it  may  rather  be 
concluded  that,  in  the  infancy  of  society, 
the  whole  community  feels  a nearer  in- 
terest iu  the  industry  and  welfare  of  each 
of  its  members. 

In  1822,  a whaler  which  touched  at 
Pitcairn’s  Island,  found  that  its  population 
imd  increased  to  seven  families,  consist- 
ing of  fifty-three  persons.  Adan  s and 
six  Otaheiteau  women  were  all  that  re- 
mained of  the  original  settlers.  There 
were  eleven  active,  vigorous  young  men, 
able  and  willing  to  assist  a ship  iu  ob- 
taining a supply  of  wood  and  water. 
They  were  observod  to  be  very  exact  in 
their  religious  observances,  and  to  fust 
rigidly  on  Friday.  The  children  also 
wore  crosses  on  tneir  necks  ; but  though 
resembling  the  other  South  Sea  Islanders 
In  t lie  simplicity  of  their  lives,  the  natives 
of  Pitcairn’s  Island  are  quite  exempt 
from  the  vices  of  the  barbarous  state,  aud 
are  perhaps  destined  to  exert  one  day  an 
influence  on  the  scattered  inhabitants  of 
Polynesia,  proportioned  to  their  physical 
perfection  and  their  aptitude  to  learn.” — 

p.  116. 

We  are  aware  that  much  of  this  has 
appeared  before  — enough,  indeed,  to 
take  away  the  charm  of  novelty;  but 
still,  we  believe  that  the  whole  of  the  facts 
here  brought  forward  have  never  before 
been  brought  together,  or  the  story  given 
with  so  much  brevity  and  simplicity,  or 
brought  up  to  so  late  a date.  * We  no- 
tice one  or  two  inaccuracies ; for  in- 
stance, Christian’s  son  was  not  named 

• Since  wi  ttm.;  this  notice,  “ The  Voyage  of 
Captaiu  Beecbty*’  has  appeared,  which  calls  lor  some 
qualification  ol  the  above  remark,  as  the  captain 
jjives  a still  later  account  than  Mr.  Cooley  of  the  in- 
hiibiuuts  of  the  island,  with  a portrait  of  John 
Adams,  and  many  new  particulars  ol  the  settlement ; 
some  o|  these  particulars  we  shall  probably  extract 
iu  a teview  of  the  voyage  which  we  have  in  pre- 
paration. 
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Thursday  October,  but  Friday  Fletcher 
October  Christian.  This  fact  we  glean 
from  a very  curious  little  work,  “The 
Briton’s  Voyage  to  Pitcairn’s  Island,” 
written  by  a Lieutenant  Shillibeer,  who 
sailed  with  Captain  Staines  in  that  fri- 
gate in  1814;  and,  after  his  return, 
amused  his  leisure  by  writing  the  narra- 
tive  of  the  voyage,  and  etching,  in  a 
homely-enough  style,  some  score  of  il- 
lustrative plates — among  others,  a por- 
trait of  the  personage  in  question,  from 
which  it  would  appear,  that  his  counte- 
nance is  not  “ decidedly  English,”  hut 

Sartakes  of  the  Indian  cast  of  feature. 

ir.  Cooley  would  have  done  well  to 
consult  the  lieutenant’s  hook;  which, 
however,  having  been  published  in  a 
country  town,  is  not  very  frequently  to 
be  met  with.  It  is  a great  curiosity  in 
its  way,  and  the  plates  great  curiosities 
in  theirs  ; one  of  them  is  a view  of  J uan 
Fernandez  (Alexander  Selkirk’s  island), 
printed  in  ink  formed1  of  the  red  soil  of 
that  island ! 

To  return  to  the  “ History  of  Maritime 
Discovery”  — in  the  same  chapter  we 
have  a sketch  of  the  trade  carried  on  in 
the  South  Seas,  and  the  conseouences  of 
the  manner  in  which  it  is  conducted. 

“ The  European  shipping  in  the  South 
Sea  is  chiefly  engaged  in  the  whale 
fishery,  in  the  fur  trade,  and  in  the  trade 
for  sandal-wood,  and  other  tropical  pro- 
ductions. The  spermaceti  whales  have 
been  already  pursued  round  the  globe, 
but  there  is  no  part  of  the  ocean  so  re- 
mote, as  to  afford  them  a shelter  from  the 
perseverance  and  cupidity  of  man.  The 
visits  of  the  whales  are  chiefly  confined 
to  the  islands  of  the  Southern  Pacific. 
The  trade  in  sandal  wood,  which  is  car- 
ried on  in  the  Feejee  and  Friendly  Is- 
lands, is,  from  the  nature  of  the  shipping 
employed  iu  it,  perhaps  the  most  demo- 
ralizing of  all.  Small  colonial  vessels, 
fitted  out  by  needy  adventurers,  carry  on 
a large  portion  of  this  commerce  unre- 
strained by  any  national  or  moral  consi- 
derations. 

44  The  fur  trade  carried  on  with  the 
north-west  coast  of  America,  has  effected 
a wonderful  revolution  in  the  Sandwich 
Islands,  which,  from  their  situation,  of- 
fered an  advantageous  shelter  for  ship- 
ping engaged  in  it.  Among  these  islands 
the  fur  traders  wintered,  refitted  their 
vessels,  and  repaired  their  stock  of  fresh 
provisions  ; and,  as  summer  approached, 
returned  to  complete  their  cargo  on  tho 
coast  of  America.  Iron  tools,  and  above 
all,  guns,  were  eagerly  sought  for  by 


the  Islanders  in  exchange  for  their  pro- 
visions ; and  the  mercenary  traders,  re- 
gardless of  consequences,  readily  gra- 
tified their  desires.  Fire-arms  and  ain- 
mut  ition  being  the  most  profitable  stock 
to  traffic  with,  were  supplied  them  in 
abundance.  Hence  the  Sandwich  Is- 
landers soon  became  formidable  to  their 
visitors ; they  seized  on  several  small 
vessels,  and  displayed  an  energy  tinctured 
at  first  with  barbarity,  but  indicating 
great  capabilities  of  social  improvement. 
At  this  period,  one  of  those  extraordinary 
characters  which  seldom  Jail  to  come 
forth  when  fate  is  charged  with  great 
events,  completed  the  revolution  which 
had  its  origin  in  the  impulse  of  the  Eu- 
ropeans. Tame-ta.ne-hah,  a chief  who 
had  made  himself  conspicuous  durinir  the 
last  unfortunate  visit  of  Cook  to  those 
islands,  usurped  the  authority  of  king, 
subdued  the  neighbouring  islands  with 
an  army  of  18,000  men,  and  made  his 
conquests  subservient  to  his  grand 
schemes  of  improvement.  He  knew  the 
superiority  of  Europeans,  and  was  proud 
to  imitate  them.  Already,  in  I79ti,  when 
Captain  Ifroughton  visited  those  islands, 
the  usurper  sent  to  ask  him  whether  he 
should  salute  him  with  great  guns.  He 
always  kept  Englishmen  about  him  as 
ministers  and  advisers.  In  1817  he  is 
said  to  have  had  an  army  of  7000  meu, 
armed  with  muskets,  among  whom  were 
at  least  fifty  Europeans.  Tame-taroe- 
hah,  who  began  his  career  In  blood  and 
usurpation,  lived  to  gain  the  sincere  lovo 
and  admiration  of  his  subjects,  who  re- 
garded him  as  more  than  humnn,  and 
mourned  his  death  with  tears  of  warmer 
affection  than  often  bedew  the  ashes  of 
royalty.” — p.  121. 

This  Tame-tame-hah,  or,  os  his  name 
is  more  usually  written,  Tammeamea, 
was  the  father  of  the  king  of  the  Sand- 
wich Islands  whose  visit  to  England  and 
death  excited  a “sensation”  some  few  years 
ago.  Hheo-rheo,  or  “ the  Dog  of  Dogs,” 
as  that  name  signifies,  was  by  no  means 
so  great  a man  as  his  father,  the  founder 
of  the  dynasty — who,  in  truth,  is  dis- 
missed too  unceremoniously,  for  the  life 
of  a savage  chief,  who  in  the  course  of 
his  single  lifetime,  raised  his  dominions 
from  absolute  barbarism  to  some  degree 
of  maritime  and  commercial  power, — 
who,  in  fact,  was  the  Peter  the  Great  of 
the  South  Sea — could  not  have  been 
otherwise  than  interesting.  The  shrewd- 
ness, the  foresight,  the  .aptitude  for  imi- 
tation of  civilized  manners  and  customs, 
and  even,  we  might  say,  the  statesman- 
like views,  of  Tammeamea,  demanded 
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the  appropriation  of  a whole  chapter,  and 
that  chapter  might  not  have  been  the 
least  entertaining  in  the  book. 

The  “ Coasts  of  Australia”  next  come 
under  notice,  aud  here  again  is  much  to 
a m use.  . The  adventurous  spirit  of  Bass, 
the  discoverer  of  the  straits  which  bear 
his  name,  and  of  his  companion,  Flinders 
particularly  arrests  the  attention.  What 
can  ’be  more  daring  than  the  conduct  of 
these  two  adventurers  ? 

“ Seven  years  after  the  establishment 
of  the  colony.  Captain  Hunter  was  ap- 
pointed its  governor ; and  in  one  of  the 
ships  which  accompanied  him  to  New 
South  Wales  were  two  young  men, 
Messrs.  Flinders  and  Bass,  the  former  a 
midshipman,  the  latter  a surgeon  in  the 
navy,  both  enthusiastically  bent  on  ex- 
ploring unknown  countries.  In  preparing 
an  expedition,  however,  for  this  purpose, 
they  were  left  wholly  to  their  own  re- 
sources,  and  were  unable  to  provide 
themselves  with  any  better  vessel  than  a 
boat  eight  feet  long,  to  which  they  gave 
the  name  of  Tom  Thumb.  In  tuts  our 
bold  adventurers  embarked,  with  only  a 
boy  to  assist  them.  Directing  their 
course  to  the  south,  they  examined  mi- 
nutely every  little  cove  along  the  shore, 
aud  explored  George's  River,  about 
twenty  miles  beyond  the  extension  of 
the  Government  survey  : the  report  which 
they  made,  led  to  the  establishment  of  a 
colony  on  the  banks  of  this  river.  In  the 
following  year,  1790,  they  again  put  to 
sea  in  the  Tom  Thumb  ; and,  after  en- 
countering numberless  difficulties  and 
dangers,  arising  from  the  slenderness  of 
their  means  and  tho  frailness  of  their 
vessel,  they  returned  with  no  result  of 
their  voyage  but  a minute  practical  ac- 
quaintance with  a long  line  of  coast. 
They  had  also  given  such  proofs  of  cou- 
rage, skill,  and  perseverance,  ns  recom- 
mended them  to  be  chosen  as  the  instru- 
ments of  important  discoveries.” — p.  127. 

The  discoveries  in  the  interior  of  New 
Holland  are  brought  up  to  the  very  latest 
dates,  and  the  account  of  the  Swan  River 
settlement  is  even  prophetic — for  it  states 
it  to  be  most  flourishing — a represent- 
ation hardly  warranted  by  the  last  ac- 
counts. 

After  Australia,  we  sue  presented  with 
navratives  of  the  travels  of  the  Americans 
in  the  interior  of  the  northern  continent, 
with  those  of  Hearne  and  Mackenzie, 
which  naturally  led  to  the  voyages  of 
Ross,  Parry,  aud  Franklin,  whose  pon- 
derous tonics  are  very  neatly  abridged — 
no  small  service  to  those  who  caunot 


spend  their  whole  time  in  the  * pursuit 
of  knowledge.’*  Humboldt’s  Travels  are 
next  in  succession ; but  that  scientific 
traveller’s  researches  are  of  more  interest 
to  the  philosopher  than  the  general 
reader.  Much  information  is  then 
brought  to  bear  on  the  southern  ex- 
tremity of  America,  and  the  eastern 
shores  of  Asia,  two  of  the  most  obscure^r- 
known  spots  on  the  globe — and,  after  a 
chapter  on  “Travels  in  the  Hinialyeh,” 
the  highest  mountains  in  the  world,  the 
whole  concludes  with  the  attempts  of 
Bruce,  Mungo  Park,  Denham,  and  Clap- 
perton,  to  pierce  to  the  interior  of  Africa, 
— attempts  which,  however  unsuccessful 
in  their  proximate  object,  have  added 
much  to  the  general  stock  of  knowledge. 

We  believe  this  is  Mr.  Cooley's  fbrtt 
appearance  as  an  author,  but  we  feel 
sure  it  will  not  be  for  want  of  adequate 
encouragement  if  he  be  not  a long  and 
prosperous  sojourner  in  the  demesne  of 
popular  literature. 

Norton's  iufle  shell. 

44  Inventors,  like  prophets,  are  rarely* 
valued  in  their  own  country.  In  the 
year  1824,  Captain  Norton,  of  the  34th 
regiment,  invented  a small  shell  of  the 
diameter  of  the  usual  muskct-ball,  and 
so  constructed  as  to  explode  by  percus- 
sion on  being  fired  from  a rifle  against 

anv  firm  board  of  from  two  to  three 

¥ 

inches  thick,  at  the  distance  of  three 
hundred  yards.  This  missile  he  pro- 
posed, should  be  employed  for  the  pur- 
pose of  blowing  up  ammunition  wag- 
gons, tumbrels,  or  generally  for  effecting 
any  explosion  of  which  its  powers  ad- 
mitted; and,  having  satisfied  himself  by 
repeated  experiments  of  the  truth  of  his 
theory,  he  submitted  the  shell  iu  the 
year  *1826  to  the  inspection  of  the  chief 
officers  at  Woolwich,  before  whom  its 
efficiency  was  made  fully  evidcuL  These 
officers,  however,  stated,  that  they  did 
not  think  it  could  be  advantageously  in- 
troduced into  the  British  service,  and 
Captain  Norton  was  accordingly  inform- 
ed to  that  effect 

“In  the  year  1825,  M.  Delvigne,  a 
lieutenant  of  infantry  in  the  French  ser- 
vice, and  who,  like  Captain  Norton,  had 
l>een  unsuccessful  in  his  endeavours  to 
make  the  French  Board  of  Artillery  sen- 
sible of  the  advantages  of  a rifle  which 
he  proposed  for  adoption  in  the  French » 


Norton’s  rift. k shkll 


nr  my,  heard  by  accident,  that  successful 
experiments  had  been  made  with  a rifle- 
shell  ; and,  about  a year  afterwards,  was 
fortunate  enough  to  get  a sight  of  one. 
Immediately  adopting  the  idea,  he  had 
similar  balls  constructed;  and,  again 
bringing  his  rifle  forward  with  this  ac- 
cession of  power,  at  length  succeeded  iu 
getting  a fair  trial  from  the  Artillery, 
1829.  The  result  equalled  the  most 
sanguine  expectations,  and  M.  Dalvigne 
was  ordered  to  prepare  four  thousand 
shells  for  the  African  army,  then  about 
to  sail.  These  shells  were  used  at  Al- 
giers with  the  greatest  effect;  and  this 
formidable  addition  to  the  destructive 
engine  of  modem  war,  will  now  most 
probably  form  a fixed  portion  of  the  am- 
munition of  the  French  army.  That  M. 
Delrigne’s  is  identical  with  Captain 
Norton’s  shell  there  can  be  little  doubt ; 
indeed,  the  former  honestly  lays  no  claim 
to  the  invention,  as  appears  from  his 
statement  published  in  the  Spectaleur 
Militaire  for  December  last.” — United 
Service  Journal  for  April. 

We  extract  from  a preceding  No.  of 
the  same  Journal,  to  which  we  are  in- 
debted for  the  above  notice,  the  follow- 
ing description  by  Captain  Norton  ol  the 
manner  in  which  his  shell  is  constructed. 

•«  The  balls  or  shells  that  I use  are 
somewhat  of  an  oblong  form,  in  order  to 
prevent  their  turning  over  in  the  barrel 
as  a musket- ball  does,  and  taking  the  ro- 
tary motion  instead  of  the  spin  the  ride  is 
intended  to  give,  la  casting  the  shells, 
a small  iron  or  brass  rod  is  fixed  in  the 
mould  through  a hole  directly  opposite 
the  one  through  which  the  melted  lead 
or  solder  is  poured  ; the  rod,  being  taken 
out  the  hollow'  part  of  the  shell  is  form- 
ed, into  which  a small  tin  tube  with  a 
copper  cap  on  it,  and  filled  with  fuze 
composition  or  gunpowder,*  is  inserted, 
so  tar  that  the  cap  may  inciose  half  its 
length  in  the  shell ; the  edge  of  the  orifice 
is  then  easily  closed  round  the  cap,  by 
turning  and  pressing  it  in  the  aperture  of 
the  mould ; the  tin  tubes  are  left  about 
one-third  open,  in  order  to  conform  to 
the  hollow  of  the  shell  and  the  size  of 
the  cap ; if  the  bottom  of  the  shell  is 
about  the  sixth  of  an  inch  thick,  it  will  . 
lie  strong  enough  to  resist  the  explosion, 
and  to  force  the  llnme  forward.  As  these 


• • Fnze  composition  it  made  up  of  dry  fino  mealed 
saltpetre  and  fEunpowdnr,  rammed  down  very  hard. 
When  the  bullet  is  made  of  pewter  or  bolder,  the 
tnbe  may  go  nearly  through,  so  as  (o  leave  about  an 
eighth  of  as  mth  solid. 


shells  fit  readily  into  the  grooves  of  the 
rifle,  little  force  is  required  in  pressing 
them  home,  and  if  the  head  of  the  ramrod 
is  hollow,  and  fits  the  calibre  of  the  rifle, 
it  cannot  possibly  touch  the  copper  cap, 
but  presses  only  on  the  shoulders  of  the 
ball.  A powder-charger  made  to  screw 
to  the  eud  of  the  ramrod  answers  per- 
fectly for  this  purpose,  and  it  can  easily 
be  carried  in  the  trap  in  the  butt  of,  the 
rifle  ; the  shells  being  made  of  pewter  or 
solder,  preserve  their  shape  after  pass- 
ing through  even  a hard  board,  and  may 
be  fresh  charged  and  used  many  times, 
if  fired  into  a wooden  box.  Very  thin 
linen  or  cotton  cloth  patches,  well 
greased,  should  be  used  in  loading,  as’ 
being  uninjured  or  cut  in  ramming  homo, 
they  prevent  the  leading  of  the  rifle  • it 
is  not  so  with  n ball  which  is  forced  in; 
the  patch  is  then  cut  by  threads  of  the 
rifle  and  the  leading  takes  place.  Al- 
though the  original  intention  of  these 
shells  was  to  blow  up  ammunition  w*ag- 
gons,  yet  I think  they  might  be  used  for 
other  purposes,  such  as  exploding  mines, 
&e.;  with  a rifle  of  the  calibre  of  the 
military  one,  they  will  be  effective  as  far 
us  four  hundred  yards,  which  I have 
proved  by  trial.  If  a rifle  has  three,  six, 
nine,  or  twelve  grooves,  equally  cut,  a 
shell  cast  with  the  equally-divided  pro- 
jections on  it  will  fit  into  any  lltree 
grooves  of  the  rifle,  and  assuredly  take 
the  spin  ; but  the  ball  should  also  be  a 
little  oblong  iu  its  form.  Rifles  that 
load  at  the  breech  arc  particularly  suited 
for  these  shells,  as  in  that  case  they  can 
be  cast  with  a smooth  surface,  Hnd  will 
take  the  spin  without  the  necessity  of 
projections  on  their  sides;  whatever  thick- 
ness the  boards  may  be  of  that  these 
shells  penetrate,  the  iiame  will  be  carried 
through.  There  are  two  deal  planks  at 
Mr.  Moore’s,  the  gun-maker  in  St. 
James’s-street,  each  three  inches  thick, 
through  which  I exploded  gunpowder  at 
the  distance  of  sixty  yards,  with  one  of 
these  shells  fired  from  a common  military 
rifle. 

“ Another  advantage  from  loading  with 
balls  fitting  into  the  grooves  is,  that  the 
front  of  the  ball  preserves  its  proper 
form  for  boring  the  air  ; whereas,  if 
hammered  or  forced  in  the  usual  way,  the 
front  is  disfigured  and  indented  by  the 
ramrod  ; the  charge  of  powder  can  also 
be  increased  to  any  strength  required, 
and  the  ball  will  still  follow  the  spiral 
turn  of  the  grooves;  but  if  you  increase 
the  charge  of  powder  in  the  present  way 
of  loading,  the  ball  will  pay  no  respect 
to  the  spiral  grooves,  but  fly  over  them 
stripped  and  disfigured  in  its  shape.  A 
rifle  that  loads  at. the  breech  possesse 
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the  same  advantages,  that  is,  the  proper 
form  of  the  front  of  the  ball,  and  of  not 
stripping.  Tho  best  rifles  that  I have 
seen  for  breech  loading,  are  those  made 
by  Bcvan  ; that  they  are  quite  safe  I have 
proved,  by  firing  three  balls  at  a time  all 
a tight  fit. 

“ Although  the  most  obvious  way  to 
make  a mould,  to  cast  either  shells  or 
balls  to  fit  into  the  grooves  of  the  rifle, 
is,  to  insert  a small  section  of  the  rifle 
barrel  within  it ; in  this  case  the  grooves 
are  cut  straight  in  the  mould,  and  the 
tables  of  the  barrel  press  on  the  angles 
of  the  projection  of  the  shell  or  ball,  and 
ensure  the  ball  taking  the  spin  by  acting 
more  completely  on  its  periphery.’* 

daddeley’s  pendulum  locomotive- 

ENGINE. 


Sir<— You  will  guess  1 was  not  a little 
surprised  in  finding,  in  this  week’s  Me- 
chanics’ Magazine,  (No.  398)  a descrip- 
tion of  a pendulum  steam-engine  of  Ame- 
rican invention,  when  I inform  you  that 
I bate  been  engaged  for  some  time  past 
in  arranging  a somewhat  similar  contriv- 
ance. My  plan  was,  however,  more  par- 
ticularly intended  for  the  purposes  of  lo- 
comotion ; and  I now  enclose  a rough 
sketch,  illustrative  of  the  manner  in  which 
I proposed  to  construct  a pendulum  loco- 
motive steam-eugine.  In  this  representa- 
tion, B is  the  noiler;  C,  the  cylinder, 
which,  iustead  of  being  fixed  and  accom- 
panied by  parallel  motions,  <Sce.,  as  in  the 
engiucs  of  Messrs.Stephenson,  Hack  worth, 
and  others,  is  supported  by,  and  free  to 
move  on,  an  axis  A,  through  which  the 


steam  passes,  at  the  top  of  the  boiler ; 
consequently,  when  the  engine  is  in  mo- 
tion, tbe  cylinder  will  vibrate  backward 
and  forwards  as  the  wheels  revolve. 

The  advantages  which  I supposed 
would  be  gained  by  this  mode  of  con- 
struction, are,  a greater  simplicity  of  form, 
fewer  working  parts,  and  therefore  less 
friction,  and  also  the  facility  afforded  for 
the  use  of  a longer  crank , which  I pur- 
pose examining  in  detail  at  some  future 
opportunity. 

Brother  Jonathan  having  so  completely 
got  the  start  of  me  upon  this  occasion,  it 
only  remained  for  me  to  throw  out  my 
own  contrivance,  as  a hint  to  guide  prac- 
tical men  to  mg  application  of  an  arrange- 
ment which  has  been,  for  another  pur- 
pose, so  successfully  adopted  in  the  United 
States;  having  done  this,  I now  take 
leave  of  my  bantling,  and  remain,  Sir, 
yours  respectfully, 

William  Baddeley. 

London,  March  2^,  1831. 

ARE  RAILWAYS  A NUISANCE? 


At  the  present  York  Assizes  an  indict- 
ment for  nuisance  was  brought  on  for 
trial,  at  the  instance  of  certain  Magis- 
trates of  the  county,  against  the  Pro- 
prietors of  the  Stockton  and  Darlington 
Railway.  The  Railway  runs  for  nearly 
two  miles  alongside  of  the  tumpike-roaa, 
and  the  nuisance  complained  of  is,  that 
the  locomotive-engines  frighten  horses 
travelling  the  road,  causing  them  to 
plunge,  turn  back,  run  away,  &c.  Mr. 
Justice  Littledale  said,  that  the  case  re- 
solved itself  into  a mere  point  of  law,  as 
to  what  the  powers  are  which  the  Rail- 
way Company  possess  in  virtue  of  their 
Act  of  Parliament.  Mr.  Pollock,  for  the 
Company,  admitted  that  they  could  not 
justify  except  under  the  Act  of  Parlia- 
ment. ’It  was  finally  agreed  that  the 
Jury  should  find  that  the  matters  com- 
plained of  constituted  a nuisance,  unless 
authorized  by  the  Act  of  Parliament. 
And  it  now  remaius  for  the  Judges  of 
the  King’s  Bench  to  determine  what  ex- 
tent of  construction  is  to  be  given  to  the 
’ statute. 


COMPARATIVE  ECONOMY  OF  PLANTING  IN 
HORIZONTAL  AND  DIAGONAL  LINES. 
Sir, — If  the  following  observations  ho 
at  ail  worthy  of  a place  in  your  valuable 
journal,  they  may  perhaps  be  interesting 
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to  some  one  of  your  readers.  Having  a 
small  garden*  which  it  is  an  object  with 
me  to  make  the  most  of,  and  being  about 
to  sow  some  seeds  in  a number  of  paral- 
lel horizontal  lines,  it  struck  me  that  I 
had  sometimes  seen  them  sown  in  diago- 
nal lines,  and  1 supposed  the  reason  to  be 


that  a greater  space  was  gained.  In 
order  to  try  this,  I conceived  two  given 
equal  squares,  one  containing  horizontal 
lines  and  the  other  diagonal  lines,  paral- 
lel to  and  at  a given  distance  from  each 
other. 


Supposing  the  sides  of  each  of  the 
given  squares  to  he  5 feet,  and  the  paral- 
lel lines  in  both  cases  4 inches  distant 
from  each  other,  the  number  of  horizon- 
tal lines  included  within  the  sqnare  will 
be  14,  each  5 feet  longrr  70  feet 

ft  now  remains  to  discover  the  length 
of  each  or  all  the  parallel  diagonals,  and 
in  order  to  know  this,  the  line  AC  in  the 
above  figure  must  first  be  found.  If  in 
the  given  square  a straight  line  be  drawn 
from  A to  C,  A BCD  will  be  divided  into 
two  triangles,  two  sides  of  which  are 
known  to  be  5 feet,  and  the  hypothenuse 
commou  to  both,  of  which  the  one  ACD 
will  he  sufficient  to  ascertain  the  result 
from.  As  the  sum  of  the  square  of  the 
two  sides  are  together  equal  to  the  square 
of  the  hypothenuse,  in  this  case  the 
square  of  the  hypothenuse  will  he 

5 X 5 + 5 x 5~50,  and  the  length  of 

the  hypothenuse  will  be  -y/  50  = 7'071 0077 
feet  * Half  the  hypothenuse  therefore 
— 3*5355338  feet,  or  the  line  cD  is  to  be 
divided  by  a certain  number  of  parallel 
lines,  each  4 inches  distant,  whence 

42- 4264056  _ 10.6006014  for  the  num- 
4 

her  of  diagonals  contained  in  half  the 
square,  supposing  the  first  line  to  com- 
mence 4 inches  from  either  extreme.  But 


as  both  the  extremes  are  to  be  taken  in  to 
form  the  series,  unity  must  be  added 
to  represent  the  other  extreme,  and 
1 1*6066014  will  be  the  number  of  lines 
by  which  eD  will  be  intersected ; that  is 
to  say,  that  there  will  he  1 1 lines,  each  4 
inches  apart,  and  *6066014  fractional 
part  of  4 inches  to  the  point  D ; or  the 
point  D will  be  2*4264056  inches  from 
the  last  of  the  1 1 lines.  From  the  nature 
of  the  figure,  all  these  lines  will  form  a 
series  in  arithmetical  proportion,  of  which 
the  first  i/s  is  unknown,  and  the  last  as 
is  known  = 7*0710677  feet.  It  will  be 
seen,  from  the  subsequent  reasoning,  that 
the  line  aD  is  equal  to  the  line  ax ; and 
as  it  appears  above  that  aD  is  equal  to 
24264056  inches,  twice  this  sum,  or 
4*8528112  inches,  or  the  *4044  part  of  a 
foot  will  be  tiie  length  of  the  first  term 
yz.  The  expression  to  find  the  length  of 
this  series  (by  theorem  4,  p.  72,  Simp- 
son’s Algebra)  is  the  sum  of  the  first  and 
last  terms  multiplied  by  the  number  of 

tenns,  or  7*0710677  -f-  *4044  X 5*5  = 
41*11507  feet  for  the  total  length  of  the 
diagonals  contained  in  the  triangle,  which 
composes  one-half  of  the  square.  As  the 
hypothenuse  of  the  two  triangles  is  com- 
mon to  both  the  whole  length  contained 
in  the  square  will  be  this  sum  doubled 
minus  the  hvpothenuse,  or  82*230241  — 
7 07106  = 75*15918. 
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v Result. 

« » 

A square  of  5 feet  divided  into  diagonal  lines,  each  4 inches 

apart,  gives  a total  length  of 

Do.  divided  into  horizontal  lines,  each  4 inches  apart,  14  in 
number,  5 feet  long 


FmL 

7515918 

70* 


Whence  it  appears  that  the  result  in  fa- 
vour of  diagonal  liues  will  be  5 feet  in 
length  gained  in  each  square  of  5 feet 
Supposing  that  one  of  the  outside  bound- 
ary lines  be  taken,  in  the  latter  the  re- 
sult would  be  nearly  equal,  but  this 
would  be  to  destroy  the  conditions  of  the 
problem. 

The  length  of  each  individual  line 
may  be  proved  in  another  way.  Sup- 
posing in  the  above  figure  the  lines  AD, 
De,  known  each  = 5 feet,  then  a line 
drawn  from  B to  D will  bisect  the  right 
angle  ADC  iuto  two  equal  parts,  there- 
fore the  angle  eDA  is  an  acute  angle  of 
90  degrees,  and  since  the  line  CA  like- 
wise bisects  the  right  angle  DAB  into 
two  equal  parts,  the  angle  eAD  must  be 
an  acute  angle  of  90  degrees. 

By  corollary  to  problem  26,  book  i. 
Euclid,  “ if  two  angles  of  a triangle  be 
equal,  the  sides  opposite  to  them  are 
equal;’’  therefore,  since  the  angle  <?DA 
and  eAD  are  found  equal  to  each  other, 
the  lines  «A  and  eD  must  be  equal ; and 
since  eA  is  known  as  half  the  hypothenuse 

AC  zi  eD  is  likewise  found  to 

be  equal  to  3*5355338  feet,  or  42*42G4 
inches. 


Now,  to  find  the  length  of  the  next 
line  to  the  hypothenuse  gh.  By  coroliary 
to  problem  28,  book  i.  Euclid, 11  a straight 
line,  which  is  perpendicular  to  one  of  two 
parallel  liues,  is  also  perpendicular  to  the 
other;”  therefore,  since  el)  is  perpendicu- 
lar to  AC.  fD  must  also  be  perpendicular 
to  gh}  consequently  the  angle  hf  D must 
be  a right  uugle.  It  has  been  before 
proved  that  the  angle  ADe  is  an  acute 
angle  of  90  degrees,  whence  it  follows 
that  as  the  three  angles  of  a triangle  are 
together  equal  to  two  right  angles,  the 
remaining  angle  f A D must  likewise  be 
un  acute  angle  of  90  degrees,  and,  as  be- 
fore, since  the  two  angles  fD  h and  /AD 
arc  found  to  be  equal,  the  sides  /l)  and 
f h must  be  equal  also.  The  side  / D is 
found  by  deducting  4 inches  from  «D  or 

laches. 

42*4264  —4  = 38*4264,  the  side/A  being 
the  same,  the  line  gh  is  twice  this  sum, 


or  6*4044  feet  By  proceeding  in  this 
train  of  reasoning,  all  the  given  diagonals 
will  be  found  as  follows : — 


AC  =7*07106 
gh  =6*4044 
ij  =5  73773 
kl  =5  07106 
inn  = 4*4044 
op  —3  73773 
qr  —3*07106 
st  =2  4044 
« v = 1*73773 
w x — 1*07106 
y z=  *4014 


Total  amoaut  of  all  the  lines 
iu  one  triangle  correspond* 
ing  with  the  result  already 
given. 


\ 


41*11503  feet- 


Had  the  greatest  diagonal  been  • a 
whole  number,  the  result  would  have 
been  much  more  easily  discovered,  and 
might  perhaps  render  the  whole  plainer; 
but  in  almost  every  case  of  this  kind  the 
sides  would  not  be  whole  numbers,  and 
the  difficulty  would  still  remain.  Thus, 
supposing  the  greatest  diagonal  to  be  10 
feet,  and  the  distance  4 inches,  os  before, 
the  preceding  reasoning  will  give  the  ex- 
pression, 0 -f-  10  x 8 = 80  feet  agreeing 
with  the  total  of  16  lines,  each  8 inches 
shorter  thau  the  preceding. 

Though  these  observations  may  not 
seem  to  be  of  much  importance,  yet  on  a 
larger  scale,  such  as  sowing  a field,  tec., 
the  difference  might  be  worth  taking  into 
account ; and  if  the  conclusion  be  not 
correct,  I shall  be  happy  to  heal*  a more 
just  one  from  some  of  your  numerous 
readers. — Yours,  tec. 

. * S.  B. 

London,  More  A 19,  1831. 


REFLECTING  LIGHT-HOUSES — MR.  EZE- 
KIEL WALKER. 

Sir, — Having  seen  in  your  valuable 
journal  an  account  of  several  methods  of 
constructing  light-houses  by  a combina- 
tion of  reflectors,  but  as  no  account  is 
there  given  of  the  first  light-house  that 
was  erected  on  that  principle  iu  England, 
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the  following  extracts,  taken  from  differ- 
ent publications,  nmy  not  be  unaccept- 
able to  some  of  your  philosophical  read- 
ers.— Yours,  &c. 

Nauticus. 

Hunstanton,  Hatch  25,  1«'31. 


Extract  fmtn  the  History  of  Lyun^  by 

W.  Richards , M.  A.  vol.  i.  p.  208. 

♦«  To  the  west  of  Brancaster,  and  not 
far  off,  is  the  village  of  Hunstanton  on 
Hunston,  as  it  is  commonly  called  ; near 
to  which,  on  a cliff,  overlooking  Lynn 
Roads  and  the  entrance  into  Lynn  Haven, 
and  elevated  90  feet  above  high-water 
mark,  stands  the  Hunston  Light-House, 
which  is  upon  a different  construction 
from  other  English  light-houses,  and 
supposed  superior  to  any  of  them.  It  is 
lighted  by  lamps  and  reflectors,  instead 
of  coals,  on  a much  improved  and  very 
judicious  plan,  the  merit  of  w hich  is  due 
to  Mr.  Walker,  of  Lynn,  by  whom  it  was 
invented,  and  under  whose  direction  it 
was  here  erected  in  1778.  The  light  is 
communicated  by  18  concave  reflectors, 
each  of  18  inches  diameter.  They  are 
fixed  upon  two  shelves,  one  placed  over 
the  other  in  such  a manner  that  the  strong- 
est light  may  be  seen  where  it  is  most 
wanted. 

“ Ip  the  N.  by  E.  direction, a strong 
light  is  necessary  for  ships  to  avoid  the 
sands  and  shoals  on  the  Lincolnshire 
coast  : here,  therefore,  are  placed  seven 
reflectors  in  the  space  of  two  poiuts  of  t he 
compass,  which  will  appear  at  some  dis- 
tance us  one  light.  In  other  directions  a 
weaker  light  is  sufficient.  A single  re- 
flector with  a lamp  of  10  single  threads  of 
cotton  placed  in  the  focus  of  the  curve, 
which  is  a parabola,  will  appear,  at  15 
tuiies  distance,  larger  than  a star  of  the 
first  magnitude  ; that  is,  if  the  glass  be 
kept  clean  and  the  lamp  trimmed. 

This  house  remained  mauy  years  the 
only  one  of  the  kind  in  the  united  king- 
dom, but  about  the  year  1787  several 
others  on  the  same  plan  were  erected  on 
the  coast  of  Scotland,  as  appears  by  the 
following  extracts  from  one  of  the  pro- 
vincial papers  of  that  time  : — 


**  Northern  Light-Houses. 

“ An  Act  of  Parliament  was  obtained  a 
few  years  ago,  by  some  gentlemen  in 
Edinburgh,  empowering  them  to  erect 
four  light-houses  on  the  northern  parts  of 
tircnt  Britain  ; in  consequence  of  which, 


the  trustees  made  diligent  inquiry  into 
the  several  modes  of  erecting  lights  for 
the  use  of  mariners  at  sea.  These  in- 
quiries were  made  not  only  in  this  king- 
dom, hut  in  foreign  parts,  that  their  in- 
tended erections  might  be  made  on  the 
best  principles.  In  September,  1786,  the 
then  Lord  Provost  of  Edinburgh  applied 
to  Mr.  Ezekiel  Walker,  of  Lynn,  in  Nor- 
folk, for  his  opinion  in  the  construction  of 
them.  Mr.  Walker’s  answer  to  his  Lord- 
ship's inquiry,  and  the  plan  projected  in 
it  gave  such  general  satisfaction  to  the 
trustees,  that  they  unanimously  resolved 
on  constructing  and  lighting  them  on  his 
principle  ; and  in  the  spring  of  1787,  the 
work  was  begun  accordingly.  The  first 
of  these  lights  stands  on  Kinnard’s  Head, 
in  the  county  of  Aberdeen  ; the  second  on 
North  Ronaldshaw,  the  northernmost  of 
the  Orkney  Islands;  the  third  on  the 
point  of  Scalpu,  in  the  isle  of  llerris  ; and 
the  fourth  on  the  Mull  of  Cantire,  which 
may  be  seen  in  Ireland.” — Cumberland 
Packet  of  Sept.  10,  1788. 


Light-Houses  on  the  Coast  of  Scotland. 

•*  It  has  been  asserted,  and  particularly 
stated  in  the  Supplement  to  the  3rd  edi- 
tion of  the  Encyclopedia  Britannica,  that 
Mr.  Smith,  of  Edinburgh,  the  principal, 
and  we  believe  the  sole  contractor  for 
managing  and  keeping  in  repair  the  light- 
houses round  the  coast  of  Scotland,  is  the 
first  who  conceived  the  idea  of  illuminat- 
ing light-houses  by  means  of  lamps  and 
reflectors.  We  do  not  understand  that 
Mr.  Smith  himself  ever  claimed  the  merit 
of  this  invention  ; but  it  appears  that  re- 
flectors such  as  are  described  above,  were 
invented  by  Mr.  Ezekiel  Walker,  of  Lynn 
Regis,  who  says,  in  a letter  dated  Octo- 
ber, 1801,  and  addressed  to  the  Editor  of 
the  Monthly  Magazine,  (vol.  xii.  p.  402) 
that  such  reflectors  were  made  and  fixed 
up  under  his  direction,  in  a light-house  on 
the  coast  of  Norfolk,  in  the  year  1779  ; 
and  adds  further,  that  in  the  year  1797,  at 
the  request  of  the  trustees  nppointed  by 
Act  of  Parliament  for  erecting  four  light- 
houses on  the  northern  coast  of  Great 
Britain,  he  instructed  Mr.  Smith  in  this 
method  of  constructing  light-houses.  Mr. 
Walker’s  statement  of  the  fact  is  confirm- 
ed by  a letter  from  Mr.  Grieve,  then  Lord 
Provost  of  Edinburgh,  who  informs  Mr. 
Walker  that  the  trustees  had  agreed  to 
pay  the  premium  required  for  communi- 
cating the  invention,  and  that  Mr.  Smith 
was  engaged  to  go  to  Lynn  Regis  to  re- 
ceive instructions  from  Mr.  Walker  in  the 
method  of  constructing  the  new  reflector*.’* 
— Encyc.  Brit.  4th  ed.  vol.  xvii.  p.  671. 
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NEW  PATENTS  SPECIFIED  IN  1831. 


IMPROVED  KEY-FLUTE. 


Sir, — Many  flute-players  object  to  the 
long  F natural  key, as  tending  to  injure  the 
tone,  and  Mr.  Nicholson,  in  his  “ pre- 
ceptive lessons,”  says,  “ I am  of  opinion 
that  the  more  perforations  there  are  in  a 
flute,  the  more  imperfect  is  the  instru- 
ment.” In  particular  passages, however,  the 
long  F natural  key  is  verv  useful.  Having 
a seven-keyed  flute,  and  wishing  for  the 
additional  long  F,  but  afraid  of  injuring 
the  tone  by  having  it  added,  it  occurred 
to  me,  that  a key,  similar  to  the  low  C 
keys,  might  he  put  to  act  upon  the  origi- 
nal F natural  key.  This  (being  a bit  of  me- 
chanic) I attempted,  and  have  succeeded 
completely  to  my  wish.  I am  not  aware 
that  flutes  have  ever  been  made  after  this 
plan  : if  it  is  new,  and  worthy  a place  in 
the  Mechanics’  Magazine,  I shall  be  ob- 
liged by  its  being  inserted. — Yours,  See. 

A. 

I<*i.  23,  1831. 

Description. 

A.  The  original  F natural  key. 

B.  The  new  long  F natural  key,  with  a 
double  action,  the  partC  being  just  over  the 
end  of  A,  hut  not  actually  touching  it; 
C is  also  curved  similarly  to  A,  and  being 
polished  on  the  underside,  slides  smooth- 
ly upon  and  presses  down  the  extremity 
of  A,  when  the  little  linger  of  the  left 
hand  is  pressed  on  D,  thus  opening  the 
hole  E. 

F.  A spring,  keeping  the  long  key  in 
its  proper  position  wkeu  the  short  key  is 
used. 

G.  The  G sharp  key. 

NEW  PATENTS. 

brief  Notices  of  Specifications  Enrolled 
in  1831. 

Manufacture  of  Sugar,  A.  Garnett , 
Esc/.,  of  Demerara. — The  lifting  and  re- 
placing of  the  heavy  cover  of  the  con- 


centrating pan  is,  as  commonly  managed, 
a difficult  and  tedious  operation.  Mr. 
Garnett,  by  suspending  it  from  a chain 
which  passes  over  a pulley  and  drum, 
makes  it  the  work  of  two  or  three  mi- 
nutes, and  thus  saves  at  once,  time,  la- 
bour, and  fuel. — Date  of  Pat.  July  24, 
1830 ; of  Spec.  Jan.  24,  1831. 

Improved  Candles,  William  Palmer, 
Wilson- street  ,Finsbnry.  The  wick  is  to  con- 
sist of  two  parts,  twisted  spirally  together, 
and  a portion  of  the  strands  (the  patentee 
recommends  one-tenth)  are  to  be  impreg- 
nated with  bismuth  in  a finely-divided 
state.  The  patentee  states,  that  candles 
with  wicks  ol  this  description  never  re- 
quire snuffing. — Date  of  Pat.  Any.  15, 
1830;  of  Spec.  Feb.  10,  1831. 

Improvement  in  Saddles  and 
Girths,  J.  Lawrence , of  Birmingham , 
and  W.  Rudder , of  Edge , Gloucester- 
shire.— The  girth  straps  are  connected 
to  a series  of  grasshopper  springs,  by 
which  means  the  girth  expands  or  con- 
tracts as  occasion  requires,  and  is  never 
either  too  tight  or  too  loose.  A very 
convenient  description  of  pocket- books 
have  been  long  made  on  the  same  prin- 
ciple.— Date  of  Pat.  Aug.  10,  1830;  of 
Spec.  Feb.  10,  1831. 

t 

Woollen  Cloth  Dressing  Ma- 
chinery, Daniel  Papps,  Stanley  End , 
Gloucestershire. — An  improvement  in  the 
mode  of  applying  the  teazles,  hv  which 
a greater  diversity  of  action  is  obtained, 
and  the  pile  is  more  thoroughly  and 
evenly  raised.  — Date  of  Pat.  Dec.  23, 
1830;  of  Spec.  Feb.  23,  1831. 

Protecting  Chain  Cables,  Iron 
Boilers,  and  Ikon  Tanks  from  Cor- 
rosion, J.  Revere , of  Weybridge. — Apply 
to  the  cable,  &c.,  a piece  of  zinc,  as 
directed  by  Sir  Humphrey  Davy,  for 
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which,  and  other  forgotten- to-be-paten  ted 
discoveries  of  that  obscure  philosopher, 
see  Mechanics* ••  Magazine,  No.  397,  398, 
and  399. — Date  of  Put.  Nov.  27,  1830; 
of  Spec.  Jan.  26,  1831. 

( To  it  continued.) 


AN  ACCOUNT  OF  SOME  REMARKABLE 
ELECTRICAL  PHENOMENA  SEEN  IN  TIIE 
MEDITERRANEAN,  WITH  SOME  PHYSIO- 
LOGICAL DEDUCTIONS.  BY  COLONEL 
F.  MAt  KRONE. 

Sir, — On  the  10th  of  June, 1830,  being  on 
board  ship  in  the  Mediterranean,  Algiers 
bearing  8.S.W.  distant  about  50  miles, 
black  heavy  clouds  appearing  just 
above  tlie  horizon  in  every  quarter, 
except  the  east,  and  a very  slight  breeze 
from  the  north-west ; at  about  10  o’clock 
at  night  we  perceived  a continuation  of 
vivid  flashes  proceeding  from  below  the 
horizon,  just  in  the  direction  of  Algiers. 
For  the  space  of  half  an  hour  we  attri- 
buted the  appearance  to  the  tiring  of  ar- 
tillery and  the  explosion  of  shells;  but 
upon  the  gradual  arising  of  the  bank  of 
cloud,  we  perceived  that  it  was  lightning. 
The  clouds  continued  to  rise,  and  the 
lightning  to  spread  to  the  northward  of 
west  The  weather  continued  calm,  and 
beautifully  clear  over  head  and  to  the 
eastward.  The  sea-water  was  more  than 
usually  luminous,  or,  as  it  is  called,  phos- 
phorescent. At  about  10  P.  M.  the  near- 
est edge  of  the  arising  hank  of  clouds 
was  S.S.W.  of  the  ship,  at  au  angle  of 
about  35  degrees.  Vivid  zigzag  streams 
of  electricity  passed  to  and  fro  along  the 
mass  of  clouds;  and  some  occasionally 
fell  vertically  into  the  sea,  at  about  a 
mile  from  the  ship.*  Whilst  we  were 
admiring  the  beautiful  effect  of  the  elec- 
trical fuuction  performing  in  the  atmo- 
sphere, our  attention  was  suddenly  and 
most  intensely  excited  by  a phenomenon 
which  no  one  of  us  had  ever  before  wit- 
nessed, or  even  heard  of.  At  less  than 
50  yards  from  the  ship’s  larboard  bow, 
that  is,  towards  the  S.S.W.  the  most 
vivid  lightning  was  flashing  under  water. 

* l call  tlie  visible  electric  discharges  zigzag 

••  ttr tarns because  such  is  their  appearance  to  the 
eve;  but  I suspect  that  such  discharges  are  in  huge 

Erks  or  balls,  the  rapid  motion  of  which  gives  them 
appearance  of  streatm  or  continuous  lines,  just  as 
we  may  form  circles  or  other  figures  in  the  dark  with 
* lighted  stick. 


The  actual  electric  streams  or  zigzags 
were  not  observable,  being  perhaps  at  a 
considerable  depth.  The  flashes  or  illu- 
minations appeared  to  be  circumscribed 
to  an  extent  of  about  an  acre,  and  were 
similar  to  what  would  be  produced  by  the 
explosion  of  large  parcels  of  gunpowder 
at  the  bottom  of  the  water,  repeated  al- 
most every  second,  and  sometimes  with 
the  rapid  quivering  repetition  attending 
atmospheric  electrical  discharges.  The 
phenomenon  continued  for  several  mi- 
nutes, without  a single  flash  of  lightning 
proceeding  from  the  clouds  tlie  nearest 
to  the  ship,  tlml  is,  the  hank  which  was 
gradually  arising  from  the  S.  W.  which 
now  formed  with  tlie  ship  an  angle  of 
about  45  degrees.  The  submarine  elec- 
trical field  now  appeared  to  be  receding 
from  the  ship,  and  approached  towards 
the  mass  of  clouds  in  ine  S.  W. ; and  its 
movement  seemed  most  rapid  as  its  dis- 
tance from  the  clouds  diminished.  But 
as  soon  as  this  electric  subaqueous  accu- 
mulation appeared  to  be  perpendicularly 
under  the  cloud,  a magnificent  discharge 
took  place.  A column  of  electric  fluid, 
which  spread  around  tlie  light  of  day, 
flew  up  from  the  sea,  and  dividing  itself 
into  many  zigzag  branches,  entered  the 
clouds  above,  which  shortly  after  sent  out 
several  discharges  in  various  directions. 
Rain  now  began  to  fall.  The  hitherto 
calm  surface  of  the  sea  became  rutiled  by 
contending  breezes  from  each  point  of  the 
compass, — the  clouds  closed  in  on  every 
side,  but  on  the  morrow  not  a vestige  of 
them  was  to  be  seen. 

What  surprised  me  greatly  in  the 
above-sketched  phenomenon  was  the  re- 
peated and  continuous  flashes  under 
water  for  so  long  a period,  without  any 
discharge  upwards  into  the  clouds.  As 
to  the  fact  of  tlie  electric  discharge  pro- 
ceeding from  the  sea,  or  the  earth  up- 
wards into  tlie  overhanging  thunder- 
clouds, it  was  bv  no  means  new  to  me. 
In  1811,  being  at  Ostia,  at  the  mouth  of 
the  river  Tiber,  1 witnessed  a most  beau- 
tiful instance  of  this  reversal  of  the 
more  ordinary  electric  projections.  Dur- 
ing a nocturnal  thunder-storm,  in  the 
month  of  November,  I observed  a column 
of  electricity,*  apparently  as  thick  as  the 
mast  of  a ship,  ascend  from  the  sea,  and 


• See  piecediug  note  oil  tlie  word  " stream"  ot 
electrtelly. 
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separating1  suddenly  into  innumerable 
zigzag  branches,  .as  from  the  trank  of  a 
tree,  disappear  in  the  overhanging 
clouds.  1 have  on  two  other  occasions 
seen  similar  electrical  actions  in  the  bay 
of  Naples,  but  I never,  before  the  case 
above  described,  either  saw  or  heard  of 
such  an  electrical  developement  being 
stationary,  as  it  were,  and  flashing  under 
water,  for  several  minutes. 

ft  is  a question  of  some  interest,  how 
far  our  ship  may  have  been  endangered 
by  the  subaqueous  discharges  T am  speak- 
ing of.  The  query  occuri^d  to  me  at  the 
time ; but  it  also  struck  me,  that  the  ves- 
sel not  being  coppered,  but  only  covered 
with  a thick  coat  of  pitch  and  sulphur, 
(non-conducting  substances)  its  bottom 
might  perhaps  repel,  instead  of  attract, 
the  electric  fluid.  Whether  ships  have 
ever  been  injured  or  destroyed  by  ascend- 
ing electrical  discharges,  f have  never 
heard.  At  Lausanne,  I was  informed  of 
a well-authenticated  case  which  occurred 
in  that  neighbourhood,  of  an  electrical 
discharge  arising  from  the  earth,  under  a 
cart  in  which  w ere  two  men,  one  of  whom 
was  killed,  together  with  the  shaft-horse. 
The  cart  was  shattered  to  pieces,  particu- 
larly one  of  the  wheels,  under  the  site  of 
which  the  ascending  discharge  left  a Hole 
six  inches  diameter. 

In  volcanic  eruptions,  electric  dis- 
charges are  frequently  seen  to  issue  from 
the  upper  part  of  the  column  of  gas, 
lire,  and  smoke,  which  arises  from  the 
crater,  but  I have  not  seen  it  any  where 
recorded,  that  similar  discharges  ascend 
also  from  the  cones  and  craters,  iuto  the 
cloud  of  ashes  and  smoke  above  them, 
During  an  eruption  of  Vesuvius  in  1810, 
my  progress  was  arrested  when  about 
half  way  up  the  cone,  by  innumerable 
discharges  of  lightning.  Subsequently 
to  my  setting  out  on  my  way  up  the 
mountain,  the  eruption  had  rapidly  in- 
creased in  violence,  and  the  lava  had  not 
yet  began  to  flow.  By  the  time  I ar- 
rived at  the  foot  of  the  cone,  the  column 
of  fire  proceeding  from  the  centre  of  the 
crater,  surmounted  by  an  enormous  mass 
of  jet  black  cloud  of  smoke  and  ashes 
arose  to  the  height  of  9,000  feet  above 
the  top  of  it.  Electric  zigzags  occasion- 
ally issued  from  this  mass,  but  by  the 
time  I had  got  half  way  up  the  cone 
these  discharges  had  become  incessant 
and  innumerable.  Volleys  of  zigzags 


issuing  frum  the  column  and  iw  sur- 
mounting cloud,  fell  into  the  crater,  or 
on  the  exterior  margin  of  it,  with  such 
force  as  to  make  the  stones  and  cinders 
fly  about,  as  though  struck  by  cannon 
shot  An  equal  number  of  discharge* 
proceeded  upwards  from  the  crater  into 
the  cloud  above;  and  many  zigzags, 
after  Liking  an  indeterminate  course 
midway  between  the  crater  and  the 
cloud,  would  return  into  the  column 
from  whence  they  came.  Each  of  these 
innumerable  electric  discharges  was  ac- 
companied by  a sound  similar  to  that  of 
a musket,  so  that  the  whole  produced 
the  effect  of  a rolling  fire  of  infantry. 
The  violence  of  these  operations  increas- 
ing, and  several  zigzags  as  well  as 
masses  of  lava  from  the  column,  striking 
the  cone  very  near  to  where  ! stood, 
compelled  me  to  descend.  The  pieces 
of  lava  now  began  to  fall  on  the  upper 
part  of  the  cone  in  showers  of  countless 
numbers,  and  rolling  and  bounding 
downwards  with  almost  the  velocity  of 
cannon  shot,  one  of  the  asses  of  a party 
of  visitors  that  were  approaching  the 
base  of  the  cone,  was  killed  by -one  of 
these  red  hot  projectiles,  half  a nfrrte 
below  me.  But  you  will,  perhaps,  ac- 
cuse ine  of  wandering  from  my  subject 
of  submarine  ascending  lightning,  * in 
thus  alluding  to  one  of  mv  forty- two 
visits  to  Vesuvius;  especially,  as  ouch 
“ personal  narratives’*  when  unaccompa- 
nied by  rational  generalizing  deductions 
from  chemical  and  geological  facts,  con- 
vey no  useful  instruction  whatever.  . Sir 
William  Hamilton,  and  several  other  re- 
spectable old  ladies  amongst  the  F.  R.  S. 
have  published  voluminous  accounts  of 
the  direction  which  the  lava  took  at  one 
hour;  the  direction  that  it  took  at  an- 
other; how  it  hissed,  and  smoked,  and 
crackled ; how  it  rushed  in,  and  how  it 
rushed  out ; and  how  the  stones  fell 
around  and  about:  without  once  think- 
ing or  telling  us  any  thing  of  the  che- 
mistry, or  rather  physiology , of  the  mat- 
ter, or  appearing  to  dream  that  the  elec- 
trical decomposing  and  secreting  opera- 
tion they  are  describing,  is  ns  inherent 
and  necessary  to  the  developement, 
growth,  constitution,  and  vital  career  of 
the  identity  we  call  “ out”  globe,  as  are 
the  decompositions,  secretions,  inspisea- 
lions,  and  indurations,  which  constitute 
the  existence  of  other  forms  of  matter, 
vainly  attempted  to  be  separated  from  the 
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great  Pan  or  whole,  by  the  appellation  of 
u organic.” 

With  respect  to  the  volcanic  phenomena, 
which  1 lake  to  be  part  and  parcel  of  the 
physiology,  or  comparative  anatomy,  as  it 
were,  of  “ our  ” globe,  I must  say  that  I 
have  never  seen  it  rationally  treated  upon. 
During  a ten  years  residence  at  Naples, 
I put  together  a good  many  observations 
on  the  subject,  but  I had  the  chagrin  of 
losing  my  manuscripts  at  sea.  I will, 
however,  on  a future  day,  attempt  to  give 
you  a brief  sketch  of  my  ideas  on  the 
subject,  if  you  think  them  worthy  of  a 
place  in  your  valuable  Magazine.  In 
the  mgan  while,  i will  take  the  liberty  of 
propounding  a few'  thoughts  connected 
with  my  views  of  electricity  for  the  cogi- 
tation of  your  readers,  being  persuaded 
that,  to  geueralize  facts  and  to  deduce 
from  them  general  conclusions,  by  dint 
of  habitual  observation  and  comparison, 
is  the  most  successful  of  all  inodes  of 
study.  As  yet,  there  are  but  few  books 
which  do  not  contaiu  much  matter,  in- 
tended to  deceive  the  readers.  The  arts 
and  sciences  are  all  made  to  minister  to 
the  cause  of  falsehood  and  extortion  ! 
Some  writers  may  he  dupes,  but  the 
greater  part  are  dupers.  All  tack  to 
their  facts  fanciful  assumptions  and 
fraudulent  conclusions.  And  this  for 
the  useful  purpose  of  making  the  oper- 
ations of  nature  tally  with  their  peculiar 
systems.  But  to  my  queries. 

Is  there  no  analogy  between  the  alter- 
nating layers  or  strata  of  air,  clouds, 
water,  earths,  wet  and  dry  (proved  to  be 
metallic  oxides)  which  constitute  the  at- 
mosphere, and  the  outer  or  known  por- 
tion of  “■  our”  globe,  and  the  alternating 
layers  which  form  the  Voltaic  batterv  ? 

Is  there  no  analogy  between  this  alter- 
nating stratification  of  our  earth  and  the 
structures  of  “ organized”  identities,  with 
their  skins,  cellular  membranes,  muscles 
covered  by  aponeuroses,  continually  rub- 
bing against  each  other;  fat,  internal 
membranes,  with  intervening  fluids  al- 
ways in  motion  ? 

Are  not  brains,  nervous  ganglions,  and 
nerves,  which  are  evidently  the  seats  and 
conductors  of  vital  action,  in  the  identi- 
ties we  call  animal,  real  electrical  ma^ 
chines  ; similar  in  principle,  as  they  are 
similar  in  substance  and  in  structure,  to 
the  electrical  discharging-apparatus  of 
the  gymnolus  aud  torpedo,  which  consist 
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of  large  brain-like  ganglions  connected 
with  the  spinal  cord  ?* 

Are  not  the  whole  of  what  we  call 
the  “ vital  ” phenomena,  produced  by 
certain  modifications  of  the  electric  gal- 
vanic magnetic  matter  and  motions,  and 
do  we  not  find  that  these  vital  phe- 
nomena are  continuously  affected  by  the 
relative  state  of  the  surrounding  electric 
medium ? We  find  that  the  arrange- 
ments, decompositions,  and  transform- 
ations, we  call  chemical,  and  ehrystal- 
izations  are  influenced  and  variously 
modified  by  the  electric,  magnetic,  and 
galvanic  action  ; which  latter  modus , in 
particular,  has  been  found  to  operate 
with  unequalled  “ decomposing”  powers. 

Are  not  heat,  light,  electricity,  the 
galvanic  and  magnetic  fluids,  one  and 
the  same  substance  ? 

Is  not  this  the  great  ubiquious  sub- 
stance of  substances,  which  fills  all 
space,  and  through  which  every  thing 
that  is — suns,  planets,  satellites,  are  con- 
nected together — fixed  in  their  sta lions, 
and  form  a whole  ?f 

• If  we  place  the  finger  and  thumb  in  the  internal 
canthtis  of  each  eye,  nod,  by  expanding  them,  com- 

Eress  the  eyeballs,  brilliant  circles  of  real  light  will 
e produced  within  the  eyes.  It  is  well  known  that 
the  eyes  of  luauy  animals  are  luminous  and  visible 
in  the  dark. 

+ As  it  is  quite  above  my  comprehension  how  at- 
traction and  repulsion  can  proceed  from  the  tame 
point  and  act  on  the  tame  line , in  opposite  directions 
at  the  tame  time,  I am  obliged  to  look  for  some 
other  power  to  keep  the  plauets,  suns,  and  stars,  in 
their  places.  This,  I conceive,  is  effected  by  the  ex- 
pansive emanations,  inseparably  and  continuously  pro- 
ceeding from  all  and  every  one  of  those  bodies,  live 
compressible  operation  of  which,  acting  upon  each 
body  in  every  possible  direction,  of  necessity  con- 
fines them  to  the  stations  which  have  beeu  assumed 
in  virtue  of  their  respective  masses  and  densities. 
This  matter,  thus  universally  emitted  and  received 
back  again,  is  light. 

I he  universal  action  of  expansion  will  also  ac- 
count for  the  tendency  which  all  matter  evinces  when 
at  liberty.  1. 1.  in  a fluid  state,  to  assume  a globular 
shape.  The  expansion  of  certain  bodies  pressing  one 
against  the  other,  as  the  cells  of  a honeycomb,  the 
bubbles  in  a half  empty  porter- bottle,  or  the  crys- 
talline arrangement  of  incandescent  masses  of  ba- 
saltic lava,  produces  figures  consequent  to  the  direc- 
tions of  the  mutual  compressions  caused  by  the  si- 
multaneous expansions — thus  forming  hexagons,  do- 
decahedious,  hexagonical  prisms.  &c.  But  the  forms 
which  a drop  of  water,  a sun,  a particle  of  mercury,  a 
planet,  or  a soap-bubble,  acquire,  are  spherical 
through  the  equal  universal  expansive  pressure  by 
which  they  are  surrounded.  Globes  iu  a high  state 
of  radiating  expansion  spontaneously  revolve  upon 
their  axes.  A globule  of  silver  in  fusiou,  at  a great 
heat,  turns  round  with  great  rapidity  at  the  bottom  of 
the  crucible. 

I have  often  watched  the  large  drops  of  rain  fall- 
ing  on  the  smooth  surface  of  the  water,  retain  tbeir 
globular  identity  for  several  secouds,  while  they  re- 
volve rapidly  in  their  axes.  When  the  rotation 
ceases,  they  disappear. 
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MISCELLANEOUS  NOTICES 


Is  it  not  likely  (speaking  of  details) 
tliat  earbon  is  the  produce  of  the  ab- 
sorption and  concretion  of  the  sun’s  rays 
or  light,  by  vegetable  structures;  and 
that  the  diamond  is  produced  by  an  ana- 
logous absorption,  or  rather  crystal- 
lization of  light,  in  certain  soils  and  si- 
tuations, subjected  to  a particular  state 
of  electric  action  ? Are  not  sulphur, 
phosphorous,  and  some  other  substances, 
mere  concretions  or  oxidations  of  elec- 
tricity or  light?  And  are  not  all  sub- 
stances resolvable  into  light,  of  which 
they  give  out  such  prodigious  quantities 
in  the  process  of  combustion  ? 

is  not  this  electric  lluid  or  light,  the 
great  cause  and  substance  of  action, 
aggregation,  and  decomposition,  insecula 
scculoi'um , of  every  thing  which  w,  with 
which  we  are  acquainted ; and,  is  not 
our  sun  the  great  dispenser  of  this  daily 
bread  to  our  globe,  and  all  her  sister 
planets  ? 

In  fine,  is  uot — but  I must  be  content 
for  the  present  with  the  ouestions  I have 
already  propounded,  aud  I should  think 
myself  very  happy  if  any  contemplative 
correspondent  of  yours,  and  who  takes 
facts  only  for  his  guides,  would  conde- 
scend to  ghe  an  opinion  upon  any  of 
the  points  alluded  to. 

fTo  be  concluded  in  our  nett.) 


MISCELLANEOUS. 

Papin’s  Perpetual  Motion. — The  celebrated  Papin 
used  to  exhibit  on  his  chimney  .she  If  an  ever-llowiiig 
fountain,  and  to  challenge  visitors  to  show  how  it 
was  produced,  lie  even  went  the  length  of  publish- 
ing a description  of  this  mysterious  ornament,  and 
some  persons  were  simple  enough  to  suppose  that  the 
loug-sought-for  perpetual  motion  had  been  discover- 
ed. Papin  at  last  disclosed — what  it  is  probable 
most  men  of  science  had  all  along  guessed  to  be  the 
case— that  the  effect  was  produced  by  conceal iug 
withiu  the  shelf  a pipe  through  which  air  was  forced 
from  an  adjoining  room  into  the  apparatus. 

Division  of  Labour  is  not  always  the  characteristic 
of  an  advanced  state  of  society,  lu  Normandy,  at 
the  preseut  day,  three  persons  are  invariably  em- 
ployed in  the  operation  of  shoeing  hoi ses  ; one  man 
seizes  the  horse  by  the  head,  another  takes  bold  of  his 
foot,  lays  on  the  shoe,  and  holds  it  with  both  hands ; 
white  the  third  strikes  in  the  nails! 

Effect  of  Hydrogen  Gas  on  the  Voice. — Maunoir 
was  one  day  amusing  himself  with  Paul,  at  Geneva, 
in  breathing  pure  hydrogen  gas.  Me  inspired  it  with 
ease,  and  did  not  perceive  that  it  had  auy  sensible 
effect  on  him,  either  on  entering  or  paxsing'outof  his 
lungs;  but  after  he  had  taken  In  a very  large  dose, 
he  was  desirous  of  speaking,  and  was  astonished  at 
the  sound  ol  his  vuice  which  was  become  so  soft, 
shrill,  and  squeaking,  as  to  alarm  him.  Paul  made 
the  same  experiment  on  himself,  and  the  same  effect 
was  produced.—  Preset!. 


Duttiltti  of  Silver. — A single  grain  of  silver  may 
lie  expanded  into  a hemispherical  vessel,  capable  of 
contamiug  four  bandied  and  eighty  times  its  weight 
of  water.  * ■’***»• 

Varieties  of  Gold. — Goldsmiths  usually  indicate 
the  purity  of  the  gold  they  sell,  in  the  following 
manner.  Perfectly  pure  gold,  they  suppose  divided 
iuto  24  parts,  called  carats.  Gold  of  24  carats  there- 
fore meatis  pure  gold ; gold  of  93  carats,  means  an 
alloy  of  23  parts  gold,  and  one  of  some  other  meUl  ; 
aud  so  on.  The  number  of  carats  mentioned,  indi- 
cates the  pure  gold,  sdU  what  that  number  wants  of 
24,  indicates  the  quantity  of  alloy. 

AV v Metal.— Berzelius  has  published  an  acceant 
of  a new  matal  discovered  by  his  friend  Seftstrom, 
in  the  mine  of  Taberg,  in  Smoland,  nod  proposed  to 
be  called  Vanadium,  after  the  Scandinavian  drily, 
Vanadio.  It  forms  a reddish  salt,  which  has  the  sin- 
gular property  of  becoming  perfectly  colourless  when 
dissolved  iu  water. 

Locomotive-Carriages.— On  Saturday  last,  Mr. 
Stephenson’s  engine,  the  Samson,  carried  at  one  trip 
5*9  bags  of  cotton,  estimated  to  weigh  109  tons,  l6 
cwt.  from  Liverpool  to  Manchester,  iu  three  hours 
and  a half,  being  assisted  up  the  inclined  plaue  by 
the  (ioliah,  another  eugine  of  the  same  powerful 
description. 


NATIONAL  REPOSITORY,  for  the  Annual 
Exhibition  of  New  aud  Improved  Productions  of 
the  Manufacturers  of  the  United  Kingdom,  iu  the 
Gallery  of  the  Royal  Mews,  Charing  cross. 

Patron— The  KING/ 

Artists,  Manufacturers,  Patentees,  Modellers,  Me- 
chanical Draughtsmen,  & c.  Arc.,  are  requested  to 
uolice  that  the  arrangements  now  iu  progress  for  the 
immediate  opening  ot  the  Fourth  Annual  Exhibition 
to  tli*  Public,  renders  it  highly  imuortaut  that  the 
Specimens  intended  for  Exhibition  tn is  pieseut  Sea- 
son should  be  sent  to  the  Repository  without  delay. 

In  consequence  of  the  grant  made  by  his  Majesty's 
Government  of  the  use  of  this  Public  Buildiug  for 
the  purpose  of  promoting  aud  encouraging  New  In- 
ventions and  improvements  in  the  Arts,  Sciences, 
and  Manufactures  of  this  country,  uo  fees  or  charges 
of  any  kind  are  made  for  the  Exhibition  of  any  New 
Invention  or  Improved  Production  iu  the  National 
Repository. 

T.  S.  TULL,  Secretary. 


INTERIM  NOTICES. 

F.  R.  II.  of  1C,  Goodge-street,  Totteuham-court- 
road,  states,  that  he  will  divulge  (ou  conditions)  the 
process  of  making  concentrated  sulphuric  acid,  re- 
specting which  there  was  an  iuquiiy  iu  our  39BU> 
Number. 

E.  H.  of  4C,  Warren- street,  informs  us,  that  he  has 
contrived  •'  an  improvement  in  tlie  working  of  pumps, 
by  which  one  man  may  do  the  work  of  three  but 
that  the  invention  remains  dormant  for  waut  of  the 
means  to  tnkc  out  a patent. 

Communications  received  from  Mr.  Shires — L.  G. 
— -B. — Mr.  Fowler — Mr.  Baddeley — Hidalgo—  An 
Amateur— Dr.  Prentice— Nequain.— Ed.  Vocis  IU- 
tionis. 

■V  " Ill  II  ■■III  I.  I II  l-ll  ■ .1  1.  Ml, 


LONDON  : Published  for  the  Editor  and  Pro- 
prietor, by  M.  SALMON,  at  the  Mechanics*  Ma- 
gazine Other,  No.  115,  Fleet  Street;  where  Com- 
munications (post  paid)  are  requested  to  tw  ad- 
dressed. 

M.  SALMON,  Printer,  Fleet  Street. 
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> * * PORTABLE  HAND-MILL. 

The  engravings  on  the  preceding  page 
represent  a portable  hand-mill,  invented 
by  F.  M.  Jacquemin,  a mechanician  of 
Guebuillcr,  in  the  department  of  the 
Haut-Rhin,  and  stated  m the  Recue il  In- 
dustrie^ from  which  we  extract  this  ac- 
count, to  be  capable  of  grinding  thirty 
kilogrammes  (641bs.  4 oz.  Eng.  avoird.) 
per  hour.1!  11 

Kg.  1 ’i&  a vertical  section  of  the 
front  of  the  mill;  figs.  2 and  9 a side 
elevation  and  plan  of  the  mill  and  frame- 
work (Q) ; fig.  4 a vertical  section-drawn 
sidewise  through  the  dotted  line  AB,  fig. 
3.  AB  are  two  grooved  cylinders,  which 
turn  on  the  same  axis,  as  shown  in  fig.  5. 
The  cylinder  A,  which  is  called  the 
finisher,  is  employed  to  convert  coni  into 
flour.  The  otner,  B,  which  is  styled  the 
grinder  (grugeoir)  and  has  larger  grooves, 
is  used  to  grind  barley  for  the  malt-house 
or  stable ; it  may  also  be  applied  to  the 
crushing  of  oats.  C,  figs,  1 and  4,  is  a 
tin  pipe  for  the  discharge  of  the  flour 
from  tne  cylinder  A.  D,  fig.  1 , is  a simi- 
lar discharge-pipe  adapted  to  the  cylinder 
B.  E is  a wooden  platform  on  which  the 
mill  is  mounted.  F are  two  sockets  or 
bushes  fixed  in  the  platform,  which  re- 
ceive the  pivots  GH,  fig.  5,  of  the  axis  of 
the  cylinders  AB.  I,  figs.  I and  4,  are 
two  carved  plates,  with  grooves  under- 
neath, which  work  into  the  cylinders  AB, 
when  brought  together  by  means  of  the 
screw-nut  K,  fig.  4 ; the  height  of  each 
of  them  is  determined  at  pleasure  by  the 
two  regulating  screws  L,  figs.  3 and  4. 
M is  a box  for  holding  the  grain;  it  is  at- 
tached to  the  platform  E by  screws,  as 
shown  in  fig.  4.  N,  figs.  1,  2,  and  3,  is 
a hopper,  divided  into  two  parts  by  the 
partition  O;  one  division  receiving  the 
corn  destined  for  the  cylinder  A,  and  the 
other  the  barley,  Ac.  for  the  cylinder  B.  P 
is  the  bouse  for  holding  the  mill.  R,  figs. 
1 and  2,  is  a grooved  pulley  mounted  on 
a block,  S,  fig.  5,  affixed  to  one  of  the  ex- 
tremities of  the  axis  of  the  cylinders  AB. 
T is  a larger  grooved  pulley,  furnished 
with  two  lentils,  which  give  it  the  pro- 
perty of  a fly ; the  axis  of  this  pulley  has 
a crank  U,  with  which  motion  is  given  bv 
hand  to  the  pulley  T.  V is  a cord  which 
passes  over  the  pulleys  R and  T,  and 
communicates  the  motion  of  the  prime 
mover  to  the  axis  of  the  cylinders  A 
and  B. 


ACCOUNT  OF  S0M8  REMARKABLE  ELEC- 
TRICAL PHENOMENA  SEEN  IN  THE  ME- 
DITERRANEAN, WITH  SOME  PHYSIOLO- 
GICAL DEDUCTIONS,  BY  COLONEL  F. 

. MACE  HONE, 

(Cmcludtd  from  «wr  last  A'ljwMr^  ^ 

I have  now  to  request  the  atteaUdh^W 
your  readers  to  a very  interesting  exhibi- 
tion of  an  electric,  galvanic,  or  vital  no- 
tion, which  is  in  constant  opera’ on 
throughout  the  seas  and  oceans  of  oar 
globe,  and  which  I had  an  opportunity  of 
observing  last  June  in  the  Mediterranean. 

It  is  disputed  whether  the  luminous 
appearance  of  the  sea  be  occasioned  by 
what  the  disputants  term  “ auimal  phos- 
phorescence,” or  by  electricity.  I have 
had  opportunities  of  paying  much  atten- 
tion to  this  phenomenon,  and  it  appears 
to  me  to  be  both  electrical  and  animal ; 1 
mean,  that  the  vitality  and  electricity, 
the  electricity  and  vitality,  are  one  and 
the  same  thing.  The  waters  of  the  sea 
are  so  full  of  vital  rudiments,  as  in  some 
cases,  in  hot  weather,  to  make  it  difficult 
to  say  whether  the  rudiments  or  the 
water  form  the  greater  mas?,  at  least 
within  a few  yards  from  the  surface. 
The  most*  simple  or  primary  of  these  rudi- 
ments visible  to  the  naked  eye,  which  I 
was  able  to  discern,  were  extremely  mi- 
nute globules,  so  perfectly  colourless  and 
transparent,  as  to  render  them  quite  invi- 
sible, except  in  a bright  sunshine.  These 
globules  have  & tendency  to  unite  one  to 
the  other,  so  as  to  form  filaments  equally 
colourless  and  transparent.  The  filaments 
appear  to  acquire  a kind  of  polarization, 
one  end  being  evidently  in  a different 
condition  from  the  other,  by  which  they 
are  inclined  to  take  a vertical  position. 
Their  number  is  beyond  all  estimation, 
the  water  being  as  full  of  them  as  a sil- 
ver or  japanned  waiter  is,  of  miuute 
scratches.*  A glass  goblet  Tull  of  sea- 

• If  a pirc«  of  put*  or  japanned  »»re  ba  vi«wm1 
in  the  proper  light  ami  position,  it  will  he  fpuad  that 
at  the  poin  t or  centre  of  visual  incidence.  Innumera- 
ble hoe  scratches  become  visible  *w  concentric  circles, 
with  the  point  of  light  for  a common  centre.  Carry- 
ing the  eye  aver  the  surface,  so  as  in  succession  to 
take  an.v  part  of  it  for  a centre,  the  concentric  circles 
of  scratches  are  equally  numerous  on  every  point. 
Now,  if  we  consider  how  many  lines  there  must  be 
far  these  to  be  at  every  point  of  the  surface,  « sufii- 
eieut  number  of  curved  ones  which  w HI  form  count- 
less concentric  circles  of  every  size,  irons  a point,  to 
the  whole  extent  of  the  surface,  and  alt  other  lines 
save  those  concentric  to  the  point  of  visual  incidence 
being  invisible,  w»  shall  be  convinced  that  there 
must  be  many  millions  of  scratches,  risible  to  the 
naked  eye,  upon  tb«  lid  of  a snuff-box  or  the  surface 
of  a watch-case. 
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toater  certainly  contained  many  tliou* 
Rands  of  them,  visible  to  the  naked 
eye.  After  standing  quiet  for  a few  mo* 
inents,  the  far  greater  number  of  the  fila^ 
menis  floated,  neither  horizontally  nor 
vertically,  but  at  an  angle  of  about  45 
degrees,  and,  wbat  much  interested  me, 
they  inclined  to  the  direction  of  the  mag- 
netic needle.  Fasci  of  filaments  were 
“ifbvTapparent,  (f  thought  that  the  water 
getting  wanner  in  the  glass  promoted  this 
aggregation);  the  fasci  appeared  to  be 
attached  together  at  one  end  like  a birch 
rod,  which  end  appeared  to  be  the  ab- 
sorbing or  positive  pole ; the  other  being 
probably  the  transferring  or  negative  one. 
I am  not  prepared  to  say  whether  these 
identical  rudiments  made  any  further 
progress  in  animal  organization  than  that 
above  stated.  Millions  and  continued 
millions  of  vital  combinations  most  neces- 
sarily have  proved  abortive  at  each  suc- 
cessive step  towards  the  complexity  of 
what  are  called  the  more  perfect  animals. 
During  each  peculiar  state  of  this  world’s 
existence,  there  has  been  ample  time  for 
every  possible  change  of  combination  to 
be  , rung  through  and  through.  Hence 
no  new  productions,  save  those  of  the 
most  primary  rudimental  kind,  the  most 
simple  of  the  gelatinous  animations,  in- 
fusory  animalcul®,  &c.,  are  elicited,  ex- 
cept in  so  gradual  and  imperceptible  a 
way,  as  to  escape  the  observation  and  the 
knowledge  of  the  multitude.  The  acute 
observer  of  nature,  however,  plainly  sees, 
that  at  one  period,  in  the  infancy  or  child- 
hood of  this  world’s  existence,  a period  of 
many  hundred  ages,  when  it  was  entirely 
covered  with  water,  molusc®,  testace®, 
then  fish  were  of  necessity  the  first  and 
the  only  existing  animalizations,  and  that 
of  these  many  of  the  species  are  now  be- 
come extinct.  He  sees  the  like  to  have 
happened  with  the  monstrous  extinct 
fl^kmphibi®,  whose  existence  and  whose 
-J*  reign  commenced  upon  the  first  appear- 
aDec  of  land  above  the  surface  of  the 
urates.;*  and  further,  that  many  amongst 
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P.  It  appear*  evident  to  tne.  that  the  water,  whir.li 
faring  oue  great  period  covered  the  surface  of  this 
globe  far  above  the  tops  of  the  highest  calcareous 
mountains,  became  progressively  decomposed  and 
“ * ^b*t  is,  couverte<J  iuto  earths  throui»l>  the 

two  principal  agent.,  volcanoes  and  zoo- 
coraline  auimatculai.  A volcanic  action 
imeocet  at  tba  bottom  of  the  ocean.  The  produce 
its  laboratory  is  thrown  up;  it  forms  a cone, 
icfa,  gradually  increasing  in  sue,  at  length  appe.rs 
»t  the  surface,  and  i>  called  au  island.  Clusters 
of  such  islands,  all  increasing,  join  and  form  a larger 


the  firstrformed  animals,  whose  produc- 
tion was  a consequence  of  the  further  ex- 
siccation of  this  globe,  are  now  no  longer 
reproduced.  Lastly,  the  observer  of  facts 
perceives,  that  man,  and  his  next  akin,  the 
simiae,  did  not  exist  until  comparatively 
modem  times. 

Whether  roan  is  the  best  fruit  of  this 
globe’s  maturity,  or  whether  at  some  fu- 
ture period  a race  of  still  more  perfect 
animals  will  grow  into  our  places,  is  a 
question  which  might  admit  of  much  cu- 
rious disquisition,  with  which  I shall  per- 
haps one  day  trouble  you.  This  discus- 
sion will  hinge  upon  the  argument  whe- 
ther this  globe  is  at  present  in  its  adole- 
scence,in  its  maturity,  or  in  its  senescence. 

But  to  return  to  my  rudiments  and 
fasci, — I must  remark,  that  the  only  pro- 
gress in  the  scale  of  organization  was,  to 
the  best  of  my  observation,  their  apparent 
conversion  into  vegetable  structures  of  a 
filamentous  appearance,  like  some  of  the 
conferv®.  After  keeping  on  deck  a 
bucket  of  water  in  which  there  were  mil- 
lions of  the  filamentous  rudiments  above 
described,  for  three  or  four  days,  the  rudi- 
ments disappeared,  and  the  sides  of  the 
bucket  near  the  edge  of  the  water  were 
covered  with  the  confervac-like  vegetation. 

With  regard  to  the  luminous  appear- 
ance of  the  sea,  the  rudiments  1 have 
been  speaking  of  were  highly  “ phospho- 
rescent” in  the  dark ; and  it  was  evident, 
that  the  water  contained  millions  of  ani- 
raalculae  all  equally  so.  Besides  the 
mass  of  minute  rudiments  and  animal- 
culm,  which  communicate  to  the  agitated 
water  the  appearance  of  liquid  fire,  there 
are  other  countless  millions  of  primitive 
gelatinous  formations,  from  the  size  of  a 
pin’s  head  to  that  of  a man’s  hat,  which 
give  out  light,  uot  all  in  a fixed  and  per- 
manent condition,  but  alternating  with 
darkness,  in  accordance  with  the  con- 
tracting and  expanding  systole  and  dias- 
tole, which  constitute  their  only  motions. 
Now,  in  certain  states  of  the  atmosphere, 


one,  end  at  length  h “ continent.”  It  U quite  clear, 
that  in  thi*  manuer  were  formed  the  Weil  India 
lslands^all  the  South  Sea  Islands,  the  Hebrides,  the 
Canaries,  Cape  de  Verdt,  Sicily,  all  central  Ameri- 
ca. Several  of  tiie  Lipari  Islands  have  bean  pro- 
duced in  this  way  in  our  own  days. 

The  accumulation  of  shells,  especially  bivalves,  at 
the  bottom  of  the  sea  is  enoitnous,  and  banks  of  co- 
raline. of  many  hundred  square  miles  in  exteut,  have 
beenfseeu  toappear  at  the  surface,  where  a few  tears 
previously  there  were  several  hundred  fathoms  depth 
of  water.  On  this  subject  I will  Mud  you  another 
paper. 
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the  sea  is  much  more  “ phosphorescent” 
than  at  others.  This  is  attributed  to 
electricity,  and  I think  with  reason  ; be- 
cause the  electric  currents  being  then 
passing  with  greater  activity  from  the 
water  into  the  atmosphere,  or  vice  versa, 
gives  increased  animal,  t.  e.  electric 
energy,  to  the'  organic  rudiments  and 
skelcftes  already  existing,  and  by  polariz- 


ing other  progressing  molecules,  increases 
their  vital,  i.  e.  electric  action  and  44  phos- 
phorescence.” But  ray  limits  are  already 
much  exceeded,  and  1 must  reserve  some 
further  reflections  I should  wish  to  make 
for  another  communication.  Meanwhile 
I am,  Sir,  your  obedient  servant, 

F.  Mace  bone. 


IMPROVEMENT  IN  VENETIAN  BLINDS. 


Sir, — Having  recently  invented  what 
has  been  always  considered  a desidera- 
tum in  Venetian  blinds,  namely,  a means 
of  precluding  the  possibility  of  their  an- 
noying the  inmates  by  their  perpetual 
clattering  iu  windy  weather,  I shall  feel 
obliged  if  you  will  give  it  an  early  place 
in  your  valuable  Magazine. 

Yonrs,  &c.  C.  B k. 

Description  of  the  Engraving. 

Ax\AA  are  pulleys,  which  play  freely 
between  the  perpendicular  rods  BB. 


CC  represent  the  top  and  bottom  laths  of 
. the  blinds  (which  ought  to  be  made  about  • 
twice  the  thickness  of  the  others,  and  half 
an  inch  longer  at  each  end,  to  prevent 
their  striking  the  rods  in  any  violent 
wind),  at  the  ends  of  which  are  fixed 
small  wires,  that  serve  as  axles  for  the 
pulleys  A A.  In  other  respects,  the  pre- 
sent blinds  exactly  coincide  with  the 
common  Venetian  blinds,  namely,  in  pull**  * 
ing  up  and  letting  down;  and  they  wifi 
be  found  to  equal  them,  both  in  admit-  ■ 
ting  and  in  excluding  the  light. 
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SUPPLEMENTARY  REPLY  OP  THE  ED. 

“ VOCIS  RATIONIs”  TO  MR.  BADDELEY 

(ABRIDGED  BY  TME  author). 

Sir, — Mr.  Baddeley  (No.  390,  p.  384) 
observes,  “ the  author  of  the  Voice  of 
Reason  says,  4 the  syphon  has  only  the 
weight  of  water  effective  that  is  contained 
in  that  nortion  of  the  longest  leg  which  is 
above  the  level  of  supply.’  ” If  this  be 
true  (which  it  is  not)  it  was  in  favour  of 
my  argument  against  the  efficiency  of  Mr. 
Linley’s  syphon,  in  which  I went  upon  the 
supposition  that  the  water  or  level  of  sup- 
ply was  to  have  been  kept  up  continually 
to  a certain  point  up  to  the  bend  of  the  sy- 
phon. But,  moreover,  i can  prove  that  the 
water  in  the  longest  leg  would  not  de- 
scend from  it  by  its  own  gravity  or  weight, 
without  the  pressure  of  the  air — no,  not 
if  even  the  pressure  of  the  air  were  re- 
moved also  from  the  orifice  of  the  long 
leg  of  the  syphon.  If  i can  prove  this, 
what  becomes  of  Mr.  B.’s  assertion,  “ It 
therefore  follows,  that  the  atmosphere  in 
no  way  assists  or  influences  the  effective 
action,  either  of  the  syphon  or  the  upright 
column  of  water”  ? 

Proof- — Take  a small  syphon,  draw  it 
full  of  water  in  the  usual  wav,  place  your 
finger  closely  over  the  oriflee  of  the 
shorter  leg,  whilst  under  the  water  ; the 
syphon  will  immediately  stop  and  remain 
quite  full  of  water,  and  the  w ater  will  not 
tail  from  the  longest  leg  by  its  gravity ; 
neither  can  you  draw  it  from  thence  by 
suction.  or  by  introducing  a vacuum  under 
its  orifice.  In  this  state,  the  syphon  may 
be  held  up  in  the  air,  and  on  removal  of 
the  finger  from  the  orifice  of  the  short  leg, 
all  the  water  ill  the  syphou  will  descend 
by  the  long  one. 

Oh,  that  unfortunate  pneumatic  problem 
(No.  381,  p.  231),  or  rather  Mr.  Trebor 
Valentine’s  unfortunate  letter  (No.  388, 
p.  352)1  It  quite  put  out  of  Mr.  Badde- 
ley ’s  head  what  little  knowledge  he  might 
have  entertained  on  the  subject.  It  ap. 
pears  that  when  Mr.  Baddeley  was  par- 
tially right , he  did  not  know  it,  and  per- 
mitted Mr.  Valentine  (No.  388,  p.  352)— 
who  compared  the  gravitating  of  a fluid , or 
water  in  vacuo  to  that  of  a solid  wider  an 
exhausted  receiver  i (a  proof  in  point  of 
*•  the  present  advauced  stale  of  mechanic- 
al knowledge  !") — to  pronounce  him,  Mr. 
Baddeley,  in  error ; and  w hat  is  still  bet- 
ter, In  proof  of  Mr.  B.’s  “ advanced  state 
in  mechanical  knowledge” — he  inserted  a 
very  polite  note  (No.  390,  p.  400).  thank- 
ing Mr.  Valentine,  in  handsome  terms,  for 
so  doing.  Mr.  Baddeley  might  have  prov- 
ed Mr.  Trebor  Valentine  in  error  by  the 
following  easy  experiment Take  a large 
glass  bottle  filled  with  water,  insert 


through  the  cork  a common  goose-quill, 
open  at  both  ends  ( let  the  cork  be  made 
air-tight,  place  the  bottle  on  a table,  and 
apply  your  lips  and  mouth  close  round 
anil  over  the  quill,  form  a vacuum  in  your 
mouth,  and  suck  as  hard  as  you  ean ; if  no 
air  get  into  the  bottle  you  will  not  be  able 
to  suck  up  any  water ; when  you  cannot 
suck  tip  any  water,  it  is  a proof  that  all  is 
air-tight.  Then  keeping  your  mouth  still 
over  the  quill,  sucking  at  the  same  time, 
raise  the  bottle  gently  over  your  head  and 
suck  away — in  fact,  you  may  suck,  but 
provided  no  air  get  into  the  bottle — the 
water  will  not  obey  gravity  nor  your  suc- 
tion. Now,  since  Mr.  Baddeley  inserted 
so  polite  a note,  thanking  Mr.  Valentine, 

I hope  he  will  now  discriminate  who  is 
most  deserving  of  his  thanks.  The  same 
experiment  stands  with  any  other  vessel 
or  cylinder.  Mr.  Baddeley  will  excuse 
my  not  explaining  the  44  cause”  of  these 
paradoxical  results  in  pneumatics,  for 
reasons  before  advanced. 

I beg  to  inform  Mr.  B.  that  the  theory 
contained  in  his  flourishing  postscript  is 
quite  wrong,  as  any  4‘  old  maid,”  who 
ever  wrote  a long  P.  S.,  could  prove.  As 
to  what  Mr.  B.  denominates  *•  ludicrous 
errors,”  to  be  sure,  if  you  look  at  the  en- 
graving, the  engraver,  as  if  to  afford  an- 
other proof  of  44  the  present  advanced 
state  oi  mechanical  knowledge,”  has  mis- 
placed one  of  the  rods  over  the  spoke, 
which  should  have  been  on  the  opposite 
side.  Probably  Mr.  B.  could  have  point- 
ed out  this  ludicrous  error,  which  is  not 
mine ; or  probably  the  engraver,  with 
Mr.  B.,  might  have  imagined  that  44  the 
thing”  was  going  down  hill. and  therefore 
thought  it  a wise  precaution  to  chain  up 
the  wheel,  lest  science , in  perpetual  motion 
should  progress  too  fast  for  them. 

44  Many  of  the  errors  (says  Mr.  B.)will 
be  met  by  the  remarks  above,  and  one  only 
shall  be  noticed  here  $ * besides,  says  the 
Ed.  Vocis  Kationis,  water  rises  of  itself 
in  a vacuum,  and  hence  it  does  not  require 
much  force  jo  raise  and  dipress  a pump- 
handle.’  ” The  above  quotation  from  my 
letter  was  in  reply  to  a Correspondent, 
who  said,  44  if  lie  had  not  corrected  him- 
self by  sober  calculations,  his  hrad  would 
long  ago  have  been  a mere  Whirmoio.” 
No.  382,  p.  262.  It  was  my  intention  to 
have  shown  Mr.  Whirligig  his  error  in  re- 
ducing the  whole  machine,  pump  and  all, 
to  a single  lever,  because  said  I,  “ the 
w’ater  rises  of  itself  in  the  vacuum,”  that 
is,  the  water  would  rise  through  the  space 
of  22  or  even  82  feet  after  the  vacuum  wag 
once  termed,  and  there  it  would  remain 
(if  the  pump  were  good),  and  only  re- 
quired in  future.to  be  let  out  44  as  tair 
and  softly  as  possible.”  Ho  that  all 
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this  space  might  have  been  exonerated 
from  the  calculation  of  the  single  lever. 
For  when  the  water  was  once  fetched, 
this  first  process  would  not  require  repe- 
tition, l.  e.  if  the  pump  were  perfect,  and 
no  longer  an  air-pump.  Nor  would  any 
good  pump-maker  ever  think  of  leaving 
a pump  in  this  unfinished  state.  Well, 
this  Mr.  Whirligig  “by  sober  calcu- 
lation/' having  reduced  the  pump  and  all 
to  a single  lever,  further  said: — “One 
gallon  of  water  must  be  raised  through  a 
space  (of  course  solely  by  that  lever)  of 
22  feet/*  which,  I need  scarcely  repeat, 
there  was  no  necessity  for,  since  it  was 
done  by  other  means.  Was  there  any  ne- 
cessity to  state  more  than  that  the  water 
rose  in  the  vacuum  of  itself  through  that 
space,  since  it  was  not  simply  by  the  me- 
chanical power  of  the  lever  l An  extraor- 
dinary lever,  indeed  1 I see  Mr.  Linley 
has  fallen  into  the  same  error,  by  con- 
densing his  water-wheels.  If  water  will 
rise  in  a vacuum  to  the  height  of  32  feet, 
why  trouble  about  the  “ height ” less  ? 

“ But  (says  Mr.  Baddeley)  the  vacuum 
must  be  made  ; no  such  thing  exists  in 
nature.  Nature,  say  the  ancients,  abhors 
a vacuum  ;**  I know,  Sir,  nature  abhors  a 
vacuum — and,  if  Mr.  B,  would  permit 
nature  to  instruct  him  a little,  there  might 
be  none.  But,  Sir,  to  be  “ fair  and 
softly/*  the  vacuum  was  formed,  and 
taken  permanent  possession  of.  by  an 
upright  column  of  water,  32  feet  in  al- 
titude. 

Mr.  Baddeley  says,  “The  force  re- 
quired to  work  a pump  handle  may  be 
ascertained  with  tolerable  accuracy,  by 
multiplying  the  area  of  the  piston  in 
inches  by  15,  which  will  give  the  amount 
in  pounds,  of  the  atmospheric  pressure 
upon  the  piston  ; and  this  is  the  force 
which  has  to  be  overcome  in  depressing  a 
pump-handle.”  Now,  for  “a  sober  cal- 
culation.” Suppose  the  diameter  of  the 
piston  four  inches,  the  weight  of  a 
gallon  of  water  lOlbs.,  and  the  pressure 
of  the  atmosphere  upon  the  piston  I5lbs. 
to  the  square  inch  (the  weight  of  lever 
and  upright  32  feet  column  of  water  being 
left  out  of  the  question).  Required  the 
force  of  pressure  upon  the  piston.~ 
Ans.  198lbs.,  the  pressure  which  a tnan*s 
arm  has  to  overcome  at  every  depression 
of  a pump-handle.  Or  In  other  words,  a 
person  weighing  24  stone  61  b.  must  hang 
with  his  whole  weight  upon  the  handle 
of  a Franklin  pump  before  he  could  de- 
press it  I ! 

But  what  will  Mr.  B.  say  to  the  fol- 
lowing assertion?  The  weight  of  the 
lever  being  left  out  of  the  question,  and 
the  weight  also  of  the  upright  column  of 
water,  32  feet  in  altitude,  which  is  gene- 


rally, but  fallaciously , taken  intb  calcu- 
lation, the  force  required  to  raise  the 
handle  of  a good  water-pump  must  be 
equivalent  to  the  force  wuich  is  required 
to  open  the  valve  of  the  hnoveable 
sucker,  and  to  plunge  it  in  the  water 
which  stands  above  the  fixed  sucker. 
The  force  required  to  depress  the  pump 
handle  must  be  equal  to  the  weight  of 
the  water  above  the  moveable  sucker, 
varying  according  to  the  velocity  neces- 
sary to  repel  it,  and  the  stiffness  or  fric- 
tion of  the  moveable  sucker.  In  fact,  if 
you  raise  a pump  handle,  it  will  fall  down 
by  its  own  weight  ; and  how  could  this  be 
if  it  had  198  pounds  on  the  other  end  of 
it  ? But  it  will  not  expel  the  water  ! 
No  ; because  such  force  is  not  sufficient  to 
close  the  valve — hence,  since  this  force 
varies  according  to  the  velocity  and  stiff- 
ness of  the  sucker,  it  cannot  “be  ascer- 
tained with  any  tolerable  accuracy/'-— 
Some  pumps  go  stlffer  than  others;  those 
that  go  stiff  are  very  faulty;  for,  if  pro* 
perly  made,  there  should  be  no  neces- 
sity to  exert  more  force  than  1 have 
stated.  One  general  fault  amongst  many 
is,  that  the  water  cannot  follow  the 
moveable  suckdY  in  a sufficient  body. 
Its  velocity  is  retarded  by  the  smallness 
of  the  lower  cylinder,  to  the  bottom  of 
which  the  water  is  in  many  cases  only 
admitted  by  small  holes,  which  are  liable 
to  stoppage.  Under  such  circumstances^ 
I grant  the  force  required  would  be  ex- 
traordinary. The  above  may  be  proved 
as  follows.  Since  the  air  presses  equally 
in  all  directions,  the  pressure  of  the  air 
on  the  surface  of  the  water  in  the  well 
tending  to  force  the  water  upwards  into 
the  cylinder,  must  be  equal  to  the  pres- 
sure of  the  air  upon  the  surface  of  fluid 
above  the  moveable  sucker,  tending  to 
force  the  water  downwards ; therefore, 
since  the  water  on  the  motion  of  the 
sucker  upwards  would  follow  it,  the  pres- 
sure of  the  atmosphere  or  the  intervening 
water  upon  the  bottom  of  the  moveable 
sucker  upwards,  would  be  equal  to  the 
pressure  of  the  air  upon  the  water  above 
its  upper  surface  downwards,  so  that 
these  equal  forces  in  opposite  directions 
must  keep  each  other  at  rest— conse- 
quently, the  remaining  force  to  be  over- 
come would  be  as  1 have  before  stated.* 


• For  want  of  " apace’*  1 Rare  not  supported  this 
by  farther  proof,  which  I am  prepared  to  do  if  dis- 
puted. It  M erroneous  to  suppose  that  the  35- feet 
upright  column  of  water  presses  with  all,  its  toeigtks 

upon  the  water  in  the  well,  or  that  U ia  balanced  or 
supported  by  it,  and  kept  in  lie  tube  .by  thj:  c^ual 
pressure  of  air  on  its  surface  ; for  supposing  the 
vacuum  of  the  cylinder  perfect  or  air-tight  at  top. 
the  cylinder  might  be  raised  from  the  surface  of  tba 
fluid  in  the  well,  and  its  contents,  via.  32-feet  co- 
lumn Of  water  would  not  quit  it—.',  it  is  net  tup- 
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In  conclusion,  I hope  Mr.  B.  will,  in 
future,  be  more  courteous  to  science — 
encourage  her,  promote  her,  study  her, 
not  “ scratch ” her. 

I suppose  Mr.  B will  have  the  curiosity 
to  ascertain  how  the  Age  of  Reason  fares 
(as  far  as  the  defence  of  Christian  faith  is 
concerned)  when  pitted  against  the  Voice  of 
Reason.  I would  recommend  him  to  peruse 
attentively  the  latter , and  to  hearken  to 
The  Voice,  and  for  this  further  reason, 
that,  however  forward  fie  may  be  “ in  the 
present  advanced  state  of  ineohanical 
knowledge,”  he  may  not  be  backward  in 
that  of  Christian. — Yours,  Ac. 

Ed.  Vocis  Ratiowu. 

April  6lh,  1831. 


STATIS1 ICAL  PUZZLE. 

M There  is  a country  where  the  land  is 
always  ploughed,  hut  seed  never  6o\vn, 
and  which  yet  yields  abundant  crops 
year  ofteT  year,  without  intermission. 
Where  is  this  country,  and  of  what  kind 
are  the  crops?” — See  Mech.  Mag.  vol. 
xiii.  p.  96. 


Ansu'er  by  Hidalgo. 

In  the  eastern  and  southern  parts  of 
Spain,  great  part  of  the  land,  and  even 
the  very  dust  on  the  roads,  are  richly  im- 
pregnated with  natural  saltpetre,  which 
is  collected  in  the  following  manner : — 
The  ground  near  the  villages  is  ploughed 
two  or  three  times  in  winter  and  in  spring. 
In  August,  the  earth  is  thrown  into 
ranges  of  vessels  of  a conical  shape,  per- 
forated at  the  bottom,  and  filled,  to  the 
height  of  10  or  12  inches,  with  inatweed 
and  ashes.  Water  is  then  poured  on, 
and  allowed  to  filter  through.  The  lye 
that  results  from  this  operation  is  put  into 
a boiler.  The  common  salt,  which  pre- 
cipitates and  crystallizes  when  warm, 
falls  to  the  bottom  in  the  proportion  of 
40  per  *cenL  j the  liquor  is  then  poured 
into  buckets,  placed  in  the  shade,  where 
it  shoots  and  crystallizes  into  saltpetre. 
The  same  earth,  deprived  of  its  nitrous 
quality  by  this  process,  is  again  carried 
back  to  the  fields  and  exposed  to  the  ele- 
ments; by  which  means,  in  the  course  of 
twelve  months,  assisted  by  the  all-power- 
ful and  invisible  hand  of  Nature,  it  again 
becomes  impregnated  with  afresh  supply 

ported  according  to  the  calculation  v—inBUnee, 

Library  of  Uwfal  Knowledge,  iucumatk*,  page  7, 

under  article  13,  et  pastim. 

Via«r.>w  «»»  bo*  .ll*w  ru  luo.1 


of  nitre.  The  same  lands  haw  produced 
from  time  immemorial  an  eaual  quantity 
of  saltpetre  ; so  that  were  tnefe'to  be  no 
longer  any  artificial  saltpetre  manufac- 
tured in  France,  Germany,  and  other 
countries,  Spain  alone  could  supply  all 
the  rest  of  the  world  with  saltpetre  with- 
out the  aid  of  either  a fixed  alkali,  ashes, 
or  vegetables.  A cultivator  of  these  ni- 
tre-fields was  once  asked  the  reason  of 
this  constant  reproduction,  hut  the  only 
answer  he  coula  give  was,  41  I have  two 
fields;  I sow  one  with  corn,  and  have  a 
crop ; I plough  the  other,  and  sow  no- 
thing, but  have  a crop  from  it  also.” 


Answer  by  Echo. 

In  the  West  India  Islands  the  land  is 
ploughed  for  the  purpose  of  planting  the 
sugar-canes,  but  no  seed  is  sown. 

[Both  answers  may  be  said  to  satisfy 
the  conditions  of  the  question ; but  the 
first  we  apprehend  is  the  more  correct  one. 
— Edit.] 


COL.  WALKER'S  FIRE  ESCAPE — SEE  MECH. 

MAO.  wo.  399,  p.  78.) 

Sir, — This  invention,  though  so  simple 
in  its  application,  1 consider  to  include  in 
its  principle  some  curious  and  interesting 
particulars. 

Suppose  the  counterpoise  to  be  so  re- 
gulated as  to  be  equal  to  one  half  of  the 
person  descending  or  ascending,  and  that 
the  person  ascending  by  clinging  to  the 
rope,  exerts  a force  or  tension  on  the 
rope,  equal  to  one  half  his  weight,  re- 
newing his  hold  by  each  succeeding  knot, 
does  he  notin  effect  constitute  himself  a 
moveable  pulley  with  his  own  weight 
attached,  and  convert  the  tackling  into 
that  of  three  lines  of  tension  and  support, 
or  a system  of  pulleys  consisting  of  one 
fixed  and  one  moveable  one,  in  which 
system  the  weight  and  power  are  as  2 to 
1 ? Now,  in  a tackling  of  this  kind,  the 
equilibrium  being  destroyed  by  a small 
addition  of  power,  the  power  has  to  de- 
scend through  twice  the  space  the  wei  ght 
ascends,  but  not  so  in  the  present  case,  as 
the  descent  of  the  counterpoise,  and 
ascent  of  the  weight  are  still  equal  In 
distance. 

I am  aware  this  maybe  thought  namby- 
pamby  by  some  of  your  readers ; still  it 
is  a circumstance  worthy  of  refaction, 
and  may  in  its  consideration  lead  to  know- 
ledge worth  the  seeking,— YoUrsi, 

.*•  ' - »•.  t ...  • IIezuon., 


i 

A 


Digitized  by  Google 


104 


BRIDGES  OVER  THE  THAMES. 


1 THE  SOUTH  WELCH  COAL  FIELD. 

The  transactions  of  the  Nat.  Hist.  Soc. 
of  Northumberland  contajn  an  interesting 
paper  of  observations,  by  Mr.  Francis 
Forster,  on  the  coal  field,  or  basin,  of 
South  Wales.  This  field  is  stated  to 
afford  not  only  numerous  beds  of  common 
bituminous  coal,  but  also  beds  of  what  is 
provincially  called  glance  coal  (identical 
with  the  American  anthracite).  It  is  the 
source  from  which  the  Cornish  smelt- 
houses  derive  alk  their  supply  of  coal, 
and  to  which,  according  to  Mr.  F.,  Lon- 
don must  look  for  a supply,  whenever 
that  period  arrives,  that  the  coal  of  the 
northern  districts  either  becomes  so 
scaroe,  or,  is  so  difficult  or  expensive  to 
procure,  that  it  cannot  compete  with  that 
of  Wales.  The  sides  of  the  coal  basin 
are  of  mountain- limestone,  which  rest 
upon'  the  old  red  sand-stone.  The  coal 
formations  exhibit  the  usual  rocks  and 
alternations.  In  some  places  the  position 
Of  the  strata  appears  to  have  been  changed 
by  some  action  after  their  deposition ; 
in  others,  natural  unaltered  waring* *  of 
the  strata  occur.  The  quantity  of  car- 
buretted  hydrogen  gas  occuring  in  the 
Welch  collieries  is  very  trifling,  as  com- 
pared with  the  Durham  and  Northum- 
berland districts;  this,  Mr.  Forster  re- 
marks, may  in  some  degree  arise  from 
the  greater  inclination  of  the  strata, 
allowing  the  gas  to  find  its  way  to  the 
surface  between  tlte  planes  of  the  different 
beds  ; that  it  cannot  be  altogether  attri- 
buted to  the  inferior  capability  of  the 
Welch  coal  fur  the  production  of  gas, 
is  evident,  from  the  remarkable  fact,  that 
the  glance-coal  seams  generally  abound 
more  in  fire  damp  than  the  scams  of 
bituminous  coals.  Mr.  F.  calculates  the 
quantity  of  coal  in  the  whole  basin  to 
.mount  to  about  16,000.000,000  of  tons, 
’ The  annual  quantity  of  coal  consumed  in 
Wales,  and  exported  from  it,  is  stated 
to  amount  to  2,754,895  tons. 


FURS  CRIMSON. 

To  ascertain  whether  silk  is  dyed  with 
a spurious  crimson,  take  a small  quantity 
of  sulphate  of  alumina  and  dissolve  it  in 
ten  times  its  weight  of  water  ; place  the 
mixture  on  the  fire  till  it  boils,  and  then 
plunge  mi  it  a shred  of  the  suspected 
article,  equal  In  weight  to  tbe  sulphate 
employed.  If  the  liquor  becomes  red,  it 
indicates  that  Brazil  wood  has  been  made 
use  o4’;  if  cochineal  alone  has  been  used, 
the  liquor  will  be  of  a pale  colour.— 
SI.  Ozunam. 


DESCRIPTIVE  ACCOUNT  OF  THE  PRINCIPAL 
BRIDGES  ERECTED  OVER  THE  RIVER 
THAMES.  BY  MR.  C.  DAVY,  ARCHITECT. 

No.  XIX. 


Mr.  Allen's  Claims.  Mr.  Rennie's  second 
Plan  for  the  Approaches. 

It  is  a circumstance  of  not  unfrequent 
occurrence,  to  see  two  or  more  ingenious 
individuals  simultaneously  bitting  on  the 
same  invention  or  discovery.  Connected 
with  Mr.  Rennie’s  designs  for  the  ap- 
proaches to  the  New  London  Bridge,  are 
two  striking  cases  of  this  description. 
With  respect  to  the  first — I mean  that  of 
Mr.  Allen — the  public  have  been  rather 
more  than  sceptical.  The  facts  are 
briefly  these : — Mr.  Allen,  after  devoting 
much  valuable  time  to  the  subject  of  the 
approaches,  completed,  in  1826,  a plan 
for  the  purpose,  the  prominent  feature  of 
which  was  the  formation  of  a new  street, 
commencing  at  the  watch-house,  near 
Bridge-yard,  and  proceeding  towards  the 
bridge  to  the  south  of  the  existing  pro- 
perties in  Tooley-street,  till  it  entered  the 
Borough  High-street  at  White  Horse- 
court*  This  plan,  however,  was  not 
made  public  at  the  time;  Mr,  Allen 
being  anticipated  by  a professional  friend!, 
who  published  a similar  one  hi  May 
1827. 

It  is  particularly  deserving  of  obser- 
vation, however,  that  it  was  not  till  a fter 
this  period  that  the  old  line  of  Tooley- 
street,  which  was  originally  intended  to 
have  been  preserved,  was  abandoned! ; 
that  in  three  neir  designs,  which  were 
submitted  by  the  Messrs.  Rennie  to  the 
New  Bridge  Gommittee,  tbe  arrange- 
ments on  the  Southwark  side  were  all 
alike ; and  farther,  that  the  Tooley-street 
approach  was  Hue  for  line  the  same  os 
that  published  by  Mr.  Allen’s  friend,  in 
May,  1827.  It  was  clearly  seen  that  a 
part  of  Mr.  Rennie’s  first  plan  was  in  the 
highest  degree  objectionable;  namely, 
that  which  related  to  the  formation  of  a 
street  leading  to  the  Bricklayers?  Arms,  f 
which  should,  in  its  course,  pass  through 
the  centre  of  St  Thomas’s  add  Guy’s 
Hospitals— -thereby  carrying  with  it  de- 
struction to  two  of  the  noblest  ami  most 
philanthropic  establishments  of  which 
the  country  can  boast. 


-L 


ArT. 


• See  Monthly  Magseioe,  vol.  7,  New  Series, 
Metropolitan  Improvements. 

* The  utility  of  such  a street  was  suggested  by 
another  party. 
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With  respect  to  the  suggestions  of  those 
not  immediately  interested  in  the  works, 
Messrs.  Rennie’s  reports  have  been  strange- 
ly deficient  in  candour  and  liberality. 
In  one  of  his  reports,  Mr.  Rennie,  sen* 
speaks  thus  of  theToolejr-streetapproach: 
44  Tooley-street,  moreover,  might  be  made 
to  pass  under  the  embankments  by  a 
dry  arch ; but  in  that  case  another  com- 
munication must  be  made  for  Tooley- 
street  to  enter  upon  the  bridge,  which 
might  be  productive  of  considerable  ex- 

Eense  and  inconvenience;  by  giving, 
owever,  a little  additional  width  at  the 
entrance,  I see  no  reason  why  it  might 
not  communicate  with  the  bridge  by 
means  of  the  circular  crescent,  as  men- 
tioned above,  preserving,  at  the  same 
time,  the  dry  arch  under  the  road,  which 
would  thus  answer  both  purposes.  Either 
of  these  last  plans  would  form  an  m- 
mense  improvement,  and  it  will  require  a 
little  more  time  in  order  to  come  to  a 
right  judgment  as  to  the  best.”*  From 
the  manner  in  which  this  plan  was 
spoken  of,  Mr.  Allen  determined  to  sub- 
mit his  ideas  to  the  Bridge  Committed, 
and  to  show  that  it  would  actually  be 
“ a saving  to  the  City  of  one  hun- 
dred thousand  pounds.”  As  the  Bridge 
Committee  declined  receiving  his  state- 
ment, it  was,  by  permission,  laid 
before  the  Court  of  Common  Coun- 
cil; a plan  by  Mr.  Gwilt,  and  an- 
other (the  sixth)  by  Mr.  Rennie,  were 
also  at  the  same  time  under  the  consi- 
deration of  the  City.  A singular  coin- 
cidence again  occurred  at  this  stage  of 
the  proceedings.  The  last  three  plans 
were  nearly  alike — and  in  fairness  we 
must  admit,  that  while  there  js  doubt 
existing  as  to  the  originality  of  the  plant 
of  Mr.  Rennie  for  the  Southwark  ap- 
proaches (marked  Nos.  2,  3,  and  4),  yet 
the  three  last  plans,  by  Messrs.  Gwilt, 
Allen,  and  Rennie,  were  designed  with- 
out these  gentlemen  being  previously 
acquainted  with  each  other’s  proceed- 
ings. The  principal  suggestions  with 
respect  to  the  approaches  on  both  sides 
of  the  river,  having  been  made  by  pro- 
fessional gentlemen  unconnected  with 
the  works,  and  yet  agreed  to  and  carried 
into  execution  by  the  committee,  it  was 
natural  that  they  should  claim  remuner- 
ation, and  but  fair  that  thev  should  oh- 
tain  it.  I consider  the  withholding  from 
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■Mr.  Allen  of  payment  for  the  drawings 
«wd  models  which  he  furnished,  particu- 
larly unjust*  The  nature  aud  extent  of 
Mr.  Allen’s  claims  are  fully  set  forth  in  a 
memorial  (the  fourth)  presented  by  him 
'to  the  Court  of  Common  Council  in 
July  1830,  and  of  which  the  fol- 
lowing is  a brief  abstract  Of  mere 
cash  out  of  pocket,  Mr.  Allen  has  ex- 
pended nearly  three  hundred  pounds  in 
the  preparation  and  publication  of  nu- 
merous memorials,  engravings,  drawings, 
plans,  and  models.  He  was  encouraged 
so  to  do  by  the  flattering  reception  which 
his  previous  suggestions  and  designs  had 
received  from  the  Court  In  order  to 
counteract  the  interested  motives  and  par- 
simonious conduct  of  the  Bridge  Ward, 
he  (Mr.  Allen)  was  induced,  in  the  au- 
tumn of  1828,  to  construct  a model  upon 
a very  enlarged  scale,  exhibiting  his  de- 
signs for  the  future  approaches  extend- 
ing from  the  River  Thames,  on  the  South 
to  Cannon-street,  and  to  Eastcheap  on  the 
North.  This  model  was  complete  of  its 
kind,  showing,  not  only  the  different 
levels,  but  by  means  of  coloured  draw- 
ings fixed  thereon,  the  whole  of  the  then 
existing  buildings,  public  and  private, 
with  the  elevations  of  the  new  buildings. 


• ,Mr.  Allen  would  obltg*  by  •coding  a copy  of  hU 
other  reports,  tbnmgbtbamoduun  of  Um Editor. 


intended  for  the  new  lines  of  streets, 
further  illustrated  by  numerous  and  ela- 
borate models  and  carvings  in  wood  and 
plaster. 

In  Mr.  Allen’s  third  memorial,  there  is 
a proposition  of  such  vital  importance  to 
the  architecture  of  this,  and  indeed  of 
all  countries,  as  regards  city  approaches, 
that  any  corporation  but  the  City  of  Lou- 
don would  (like  the  Grecians  and  Ro- 
mans of  old)  have  decreed  him  for  it  a 
votive  patera,  or  inscription  on  some  con- 
spicuous edifice.  The  proposition  was  to 
this  effect — that  a general  design  should 
be  prepared  for  the  guidance  of  parties 
proposing  to  build  in  the  new  streets; 
“ instead  of  each  person  being  permitted 
to  construct  the  principal  front  of  his 
house,  high  or  low,  decorated  or  plain,  as 
might  suit  the  suggestions  of  nis  own 
fancy; — whereby,  the  buildings  would 
be  deprived  of  all  general  character, 
and  the  whole  become  a disgraceful 
piece  of  patch-work.” — When  Sir  C. 
Wren  suggested  an  uniform  design  to  be 
adopted  in  rebuilding  the  City  of  London 
after  the  great  fire,  it  is  well  known  that 
he  met  with  so  many  and  serious  ob- 
stacles, that  he  was  obliged  to  abandon 
this  magnificent  feature  in  his  design. 
The  Corporation  have  for  once,  it  ap- 
pears, taken  the  hint  so  judiciously 
thrown  out  by  Mr.  Allen,  and  are  not 
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wtiKftg  that  Uit  present  opportunity 
should  past  without  receiving  due  Con- 
sideration. 

Mr.  Allen  proceeds  to  state,  that  owing 
to  the  suggestions  above  mentioned,  Mr. 
Smirlte,  one  of  the  Architects  of  his  Mar 
jesty’s  Board  of  Works,  has  been  called 
in  lor  the  purpose  of  assisting  in  the 
general  design  for  the  buildings.  1 shall 
postpone  the  further  consideration  of  this 
subject  till  my  next  paper,  giving,  in  the 
mean  while,  the  lollowing  references  to 
Mr.  Rennie’s  second  plan  for  the  ap- 
proaches. 

Kg.  1.— Section  of  the  levels  on  the 
City  ride  with  half  the  elevation  of  the 
bridge.  A,  the  arch  overThames-street; 
pt  Trinity  high-water  mark;  C,  low 
water  mark ; D,  hack  of  abutment; 
EE,  dotted  line  section,  according  to 
prtan  No.  4 ; F,  centre  of  new  bridge  op- 
posite the  Monument;  G,  centre  of  Fish- 
street  Hill  opposite  the  Monument ; H, 
point  where  the  street  is  level  with  the 
roadway  over  the  centre  of  the  land 

ATCll 

Fig.  5. — Section  of  the  levels,  South- 
wark side,  with  half  elevation  of  the 
bridge.  A,  centre  of  the  bridge  opposite 
the  proposed  line  of  Tooley-street ; B, 
Trinity  high-wateT  mark;  C,  low-water 
mark. 

pig.  3. — Section  of  land  arch  with 
Yhames-street. 

Fig.  4. — Section  of  Toolev-street ; 
A,  Saint  Olave’s ; B,  back  of  the  abut- 
ment. 

The  Plan,  No.  2. 

A,  the  Monument ; B,  proposed  statue 
or  Monument;  0,  Saint  MagnusChurch ; 
D,  Fishmongers’  Hall ; K,  Saint  Mi- 
chael’s; F,  Saint  Olave’s;  G,  Saint 
Thomas’s  Hospital ; H,  Saint  Saviour’s. 

( To  St  contiwuti.) 


THEORY  OF  LOCOMOTION. 

Sir, — I am  pleased  with  the  subject  of 
locomotive-carriage  wheels  being  re- 
newed in  your  pages,  in  consequence  of 
the  wheelbarrow  problem  introduced  by 
Saxula;  and  though  my  attempt  at  solv- 
ing his  Question  was  essentially  different 

Som  his  own  solution,  I assume  that  it 
correct  in  principle  till  the  contrary  be 
shown.  The  subject  itself  I consider  of 
great  Importance,  and  the  ideas  'of  your 


different  correspondents,  if  given,  may 
lead  to  useful  results.  It  stands  upon 
record,  in  the  motto  to  one  of  the  num- 
bers of  the  Mechanics*  Magazine  (l 
quote  from  memory),  that  the  action  of  a 
cart-wheel  has  puzzled  mathematicians 
of  every  age,  and  continues  so  to  do ; 
and  should  the  present  investigation 
conduce  to  a letter  comprehension  of 
this  puzzling  matter,  Saxula  will  have 
the  satisfaction  of  having  {flren  au  im- 
portant aid  to  the  march  of  useful  know- 

ledge.  . 

1 must  dbserve,  however,  that  tins  sub- 
ject is  not  quite  new  to  your  pages; 
there  are  two  articles  on  it,  p. 

10,  and  p.  38,  vol.  H.  And,  I think  the 
difficulties  in  ascending  an  inclined  plane 
by  a locomotive  machine,  possessing  the 
source  of  power  within  itself,  were  in 
some  degree  pointed  out  by  J.  O. 

I consider  the  action  of  the  power  em- 
ployed, when  within  the  machine,  or 
when  without,  and  through  the  medium 
of  a line  of  traction,  as  it  relates  to  the 
motion  df  a carriage-wheel,  to  be  essen- 
tially ■different.  In  the  former,  in  all  the 
machines  hitherto  constructed,  the  force 
as  it  acts  on  the  wheel  may  be  consider- 
ed a centrifugal  force,  and  in  the  latter 
a central  one ; or  perhaps,  in  regard  to 
the  former,  it  would  be  more  correct  to* 
say,  when  a crank  movement  is  employ- 
ed to  turn  the  wheel  (the  most  general 
method)  it  is  both  one  and  the  other,  (bee 
Yd.  11,  p.  38.)  Still,  though  this  mixed 
kind  of  force  exerted  by  the  operation  of 
the  crank,  has  its  disadvantages  when 
the  object  is  to  overcome  resistance 
without  any  regard  to  time  or  velocity ; 
yet  it  certainly  has  its  advantages  when 
velocity  is  required  at  the  expense  of 
power : the  power  acting  in  the  direction 
of  the  diameter  of  a circle  or  moving  in 
its  parallels;  whereas,  were  it  continually 
acting  in  the  direction  of  a tangent  to 
the  periphery  of  the  wheel,  it  would,  to 
produce  the  same  velocity,  have  to  pass 
through  the  semi-circumference  of  the 
circle ; so  that  could  a piston  he  brought 
to  act  continually  on  tne  periphery  of  a 
wheel  in  a tangential  direction  (as  by 
means  of  a toothed  rod,  endless  chain, 
&c.,  &c.,)  the  stroke  would  require  to  be 
lengthened  in  the  proportion  ot  about  1 1 
to  7.  From  this  it  appears  (to  me  at  least) 
that  a greater  motive  power  or  pressure 
is  required  in  the  use  oi  a crank,  to  urge 
a certain  resistance  or  weight  up  an  in- 
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dined  plane,  than  would  be  required 
applied  in  the  direction 
of  a tangent  to  the  circle.* 

If  the  force  conveyed  by  a piston-rod 
were  to  impinge  on  a point  in  the  pe- 
iNjjOa  d i Wneql,  ana  could  be  made 

to  act  upon  it,  preserving  in  its  direction 
a perfect  parallelism,  advancing  to  and 
oni^.it  would  still  be  bnt  a 
crank  movement,  though  the  arm  of  the 
lever  to  which  the  power  is  applied  would 
be  lengthened  agreeably  to  the  idea  of 
Mr.  Clive  (or  Saxula  as  may  be)  and 
this  would  be  in  proportion,  as  this  point 
is  at  a greater  or  less  distance  from  the 
centre. 

If  these  few  hints  should  tend  to  fur- 
ther investigation  of  a subject,  which  I 
consider  to  be  an  interesting  one  in  a 
radical  point  of  view,  you  may  pro- 
ably  hear  again  upon  the  same  from — 
Yours,  &e. 

Hezron. 

P.S. — 1 think  B.  C.,  on  a reconsider* 
ation  of  his  familiar  way  of  explaining 
how  Saxula  appears  to  have  been  misled, 
will  find  it  is  not  sufficiently  familiar  to 
be  convincing,  at  least  to  those  who,  as 
Saxula  expresses  it,  have  a roundabout 
way  of  reasoning.  For  my  own  part,  I 
consider  this  the  best  way,  and  certainly 
no  one  will  deny  but  the  subject  itself  is 
a roundabout  one.  B.  C.  in  his  illus- 
tration, seems  to  me  to  have  given  an 
example  of  a lever  of  the  third  kind, — 
the  power  applied  between  the  fulcrum 
and  the  resistance.  He  then  reverses 
the  effects,  by  assigning  the  resistance 
and  power  to  the  opposite  ends  of  the 
lever,  and  must,  to  produce  the  effect  lie 
proposes,  reyers,:  the  direction  of  the 
power  also  ; he  then  says,  the  weight  or 
point  of  resistance  being  moved,  becomes 
a moving  fulcrum,  &c.  I do  not  under- 
stand this:  I always  thought  the  fulcrum 
or  prop  to  be  the  immoveable  point,  sus- 
. taming  tbe  sum  or  difference  (as  the  case 
may  be)  of  tbe  power  and  resistance. 

Still,  if  B.  C.  will  favour  us  with  some- 
thing a little  more  intelligible,  on  the 
nature  of  moving  fulcrums  (if  such 
things  are),  it  would  be  interesting  to 
those  who,  like  myself,  may  feel  a desire 
for  information  on  so  interesting  a sub- 
ject.— H. 

• It  U of  coarse  assuming  fa  cacti  case  that  » ful- 
crum in  obtained,  if  n t«c«r  power  b employed ; and 
here  layt  /Ac  rat. 
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BV  OR.  JONES,  SUPERINTENDENT  OF 

THE  PATENT-OFFICE,  WASHINGTON. 

( Selected  and  abridg'd from  the  Journal  ej  the  Frank-  { 
tin  Institute. j 

Machine  for  Making  Shot  and 
Musket  and  Rifle  Bullets,  Julitu 
Willard,  Baltimore. — This  machine  is 
intended  to  manufacture  balls  by  first 
casting  and  afterwards  condensing  them 
by  rolling.  Several  abortive  attempts 
have  been  made  to  manufacture  bullets 
by  pressure,  so  as  to  condense  and  equal- 
ize them ; the  failure  has  not  resulted 
from  any  real  difficulty  in  accomplishing 
the  object,  but  from  the  increase  in  cost. 
The  present  plan  exhibits  a good  arrange- 
ment for  tbe  purpose.  Tbe  balls  are  first 
east  in  moulds,  consisting  of  two  iron 
plates,  faced  so  as  to  fit  closely  together ; 
the  lower  plate  forming  one  half  of  the 
bullet,  and  the  upper  plate  the  other  half. 
The  thickness  of  the  upper  plate  is  just 
equal  to  that  of  the  half  bullet,  there  be- 
ing a bole  through  it  above  each  for  the 
purpose  of  casting.  These  plates  are  so 
placed  as  to  form  an  inclined  plane  upon 
a frame  made  for  the  purpose.  A hop- 
per to  contain  lead  to  nil  the  moulds  is 
made  to  slide  over,  and  in  contact  with, 
the  upper  plate,  and  is  followed  by  a 
knife,  which  removes  all  the  superfluous 
metal.  The  hopper  is  borne  down  by  a 
weighted  lever,  and  moved  by  a rack  and 
pinion.  On  being  turned  out  of  the 
moulds,  the  bullets  are  coated  with  black 
lead  to  prevent  their  adhering,  after 
which  they  are  passed  through  the  roll- 
ing-machine.  This  consists  of  smalt 
hoppers,  into  which  they  are  first  put, 
and  by  which  they  are  delivered  on  to 
grooved  rollers  properly  adapted  to  them; 
of  these  there  are  nve  which  they  pass  in 
succession,  each  with  the  grooves  a little 
smaller  than  the  preceding  one.— Date  of 
Pat.,  IQlh  July,  1830. 

Improved  Threshing-Machine,  John 
Stowits,  Gorham , State  of  New  York. — 
The  ordinary  threshing-machines  are  so 
constructed  that  the  main  cylinder  catches 
the  straw  at  the  lowest  point  in  its  revolu- 
tion, and  of  course  throws  the  straw, 
grain,  and  chaff,  upwards;  they  then 
fall  together  in  a confused  mass ; this 
renders  it  very  troublesome  to  the  poison 
employed  in  separating  the  refuse  from 
tbe  grain;  and  while  tbe  machine  is  in 
motion  the  place  he  must  occupy  is  filled 
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with  dost  The  velocity  of  these  machines 
is  such,  and  their  power  so  great,  that 
g’t  ain,  and  even  stones,  sticks,  and  weeds, 
will  greatly  annoy,  and  sometimes  injure, 
the  person  so  employed.  By  this  im- 
piovement  all  these  objections  are  avoid- 
ed ; a concave  piece  of  wood,  filled  with 
iceth  of  proper  size,  is  placed  at  the  top 
of  the  machine,  and  the  cylinder,  also 
filled  with  teeth,  plays  into  this,  and  the 
straw  to  be  threshed  is  put  on  an  apron 
leading  to  the  top  of  the  cylinder;  the 
course  of  the  straw  is  therefore  down- 
ward, and  it  falls  on  a sieve.  A blower 
in  the  lower  part  of  the  machine,  fixed  as 
in  the  ordinary  farming,  separates  the  re- 
fuse from  the  grain.  The  straws  of  ordi- 
nary length,  by  the  force  which  they  ac- 
quire in  the  revolution,  are  thrown  be- 
yond the  main  body  of  the  grain. — Date 
of  Pat.,  13rA  July,  1830. 

Process  for  Extracting  Cream 
from  Milk,  Samuel  Davis , New  York. — 
Put  zinc,  commonly  called  spelter,  into 
the  milk-pan,  or  put  the  milk  into  a ves- 
sel made  of  zinc,  and  the  same  quantity 
of  milk  will  yield  a greater  quantity  of 
cream  or  butter,  and  of  a much  finer 
flavour  than  could  otherwise  be  obtained ; 
besides  which,  the  acrimonious  substance 
that  causes  milk  to  become  sour  or  ran- 
cid, will  be  decomposed.  We  believe 
this  application  of  zinc  to  be  really 
“ new;”  whether  we  may  add  “ and  use- 
ful,” we  very  much  doubt.  We  cannot 
conceive  any  action  which  can  be  ex- 
erted by  the  zinc  in  an  earthen  milk-pun, 
or  of  any  which  can  take  place  between 
it  and  the  tuilk,  unless  the  acid  of  the 
milk  as  it  is  formed  dissolves  a portion  of 
the  metal ; and  in  this  case  a poisonous 
salt  will  be  formed.  Zinc  is  among 
those  metals  which  are  most  readily  at- 
tacked by  acids,  and  all  its  soluble  salts 
are  deleterious.  If  the  effect  be  as  stated, 
namely,  that  the  milk  containing  the  zinc 
will  not  become  sour  or  rancid,  we  know 
of  no  way  in  which  this  can  be  explained 
but  by  tbe  fonnation  of  a metallic  salt — 
Date  of  Pat.,  10 th  July , 1830. 

Machinery  for  Scouring  Floors, 
David  Dickinson , Chatham,  Connectictit. 
— A scrubbing-brush  is  to  be  worked 
backwards  and  forwards  by  a lever,  ope- 
rating in  the  manner  of  a pump-handle. 
A flat  hoard  is  to  stand  upon  the  floor, 
and  from  this  is  to  rise  two  uprights  to 
sustain  the  pin  which  is  the  fulcrum  of 
the  lever.  To  the  lower  end  of  this  lever 


the  scrubbing-brush  is  to  he  attached  by 
a joint.  The  hoard,  with  its  appendages, 
is  to  be  moved  about  the  floor,  that  the 
brush  may  he  applied  to  every  part  of  it, 
&c.  &c'.  We  have  seen  many  machines, 
some  of  them  white,  some  yellow,  and 
others  black,  which  worked  scrubbing- 
brushes  to  admiration.  Some  of  them 
were  very  clever-looking  articles,  and  al- 
though unpatented,  we  should  decidedly 
give  them  the  preference, either  for  wash- 
ing, scrubbing,  or  other  useful  operations 
in  domestic  economy.  They  may  either 
be  hired  or  purchased,  as  may  he  thought 
most  convenient.* — Date  of  Pat.,  10th 
July , 1830. 

(To  St  continued.) 


LETTER  FROM  INDIA,  CONTAINING  AN  AC- 
COUNT Or  THE  DISCOVERV  OP  COAL  AND 
• OF  A PROJECTED  RAILWAY  IN  THE  PRO- 
VINCE OF  CUTCH,  INDIAN  PROCESS  OF 

SMELTING  IRON,  &C. 

( To  tKe  Editor  of  the  Mechanics’  hlagatino.) 

Sir, — Great  interest  is  at  the  preseut 
time  excited  on  this  side  of  India,  by 
the  attempts  of  some  individuals  to  get 
up  a continuous  intercourse  between 
England  and  India  via  tbe  Red  Sea,  by 
means  of  steam- vessels.  Next  to  the 
vessels  themselves,  of  course,  the  chief 
article  requisite  is  fuel,  and  a bed  of  coal 
having,  of  late  years,  been  discovered  in 
the  province  of  Cutcb,  perhaps  a short 
account  of  it,  as  well  as  the  other  pro- 
ducts of  that  country,  may  not  be  unac- 
ceptable. 

Cutch  is  situated  between  22°  24'  and 
23°  49'  of  N.  lat.,  and  68°  34'  and  77°  6' 
of  E.  long.,  and  its  chief  port,  Mandavie, 
averages  10  days’  sail  from  Bombay,  in 
tbe  common  native  boat,  or  patimar. 

Cutch  may  be  considered  as  the  (pre- 
sent) western  boundary  of  our  Indian 
empire;  and  though  the  internal  admi- 
nistration of  the  country  is  in  the  hands 
of  the  ministers  of  the  rao,  or  raja,  who  is 

• •*  Hired  or  purchased /'*  Will  this  stain  on  th* 
national  character  of  our  American  brethren  never 
he  washed  out?  It  was  lately  moved  iu  Congress, 
that  the  President  should  be  instructed  to  use  his 
best  exertions  to  have  trading  in  slaves  declared  pi- 
racy by  the  universal  consent  of  nations.  How 
monstrously  inconsistent,  while  domestic  slavery  is 
still  an  established  and  cherished  practice  of  a large 
portion  of  the  American  Union — when  a man  of  such 
intellectual  and  moral  eminence  as  Dr.  Jones,  can  talk 
iu  a merry  strain  of  scrubbing-brushas  and  fellow- 
creatures,  as  equally  atlicles  of  purchase  and  sale.— * 
Eu.  M.  M. 
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a minor,  yet  there  being  a subsidiary 
force  close  lo  the  nails  of  the  capital 
Bliooj,  which  is  under  the  controul  of  the 
resident,  who  is  also  a member  of  the 
regency,  which  consists  of  four  besides 
himself — the  real  power  is,  of  course,  in 
the  hands  of  the  buoyancy.  Perhaps  no 
part  of  India  presents  a better  field  for 
minerulogi  al  researches  than  Cutcht 
bo  it  lor  amusement  or  profit.  The 
whole  of  the  country,  which  con* 
tains  several  ranges  of  hills,  is  composed 
of  sand  and  sandstoue  ; it  is  in  general 
barren,  and  the  only  vegetable  produota 
for  which  it  is  celebrated  are  carrots, 
dates,  and  the  thin  jungle-grass  near 
Bhocrj,  which  renders  Cutch  mutton  the 
finest  in  India ; but  the  chief  riches  of 
Cutch  are,  for  want  of  a good  native 
government  or  an  enterprizing  class  of 
individuals,  still  condemned  to  lie  un- 
sought in  the  bowels  of  the  earth. 
Iron  ore  (of  which  a small  quantity  is 
smelted  at  a place  called  Doodye,  30 
miles  from  Bhooj,  and  the  process  for 
which  I will  hereafter  show)  is  inex- 
haustible, every  stone  visible  containing 
it  Sulphur  is  found  in  many  places, 
and  I nave  seen  many  stones  which 
apparently  contain  copper,  but  had  not 
an  opportunity  of  examining  them.  I 
was  also  informed,  while  in  Cutch,  by 
one  of  the  natives,  that  a short  time  pre- 
vious to  Its  occupation  by  our  troops,  a 
vein  of  silver  was  discovered  by  a ryot, 
but  be  was  forbidden  by  the  rao,  on  pain 
of  death,  to  show  it  to  any  one,  lest  it 
should  tempt  the  cupidity  of  the  rulers 
of  the  neighbouring  country  of  Sind. 

But,  probably,  the  most  valuable  of  the 
minerals  of  Cutch  is  its  coal,  of  which 
a bed  was  discovered  a few  years  ago ; 
and  which,  were  it  properly  worked,  I 
have  no  doubt  would  afford  that  useful 
article  in  abundance.  The  mine  is  situ- 
ated on  the  banks  of  a nulla,  which,  like 
all  small  rivers  in  the  country,  is  nearly 
empty  during  eight  months  of  the  year, 
while  after  a heavy  fall  of  rain  it  rises 
from  ten  to  twenty  feet.  The  entrance 
to  the  mine  (which  is  at  present  worked 
at  the  Company’s  expense)  is  a few  feet 
above  the  level  of  the  bed  of  the  nulla, 
and,  if  I recollect  right,  about  25  feet 
below  the  surrounding  country,  which  is 
a stratum  of  sand-stone ; consequently, 
during  the  wet  weather,  the  mine  is  full 
of  water,  and  even  in  the  driest  season, 
not  having  any  mechanical  means  of 


getting  rid  of  it,  they  arc  precluded  from 
tugffiwg  below  the  level  of  the  bed  of 
the  river,  into  which  all  the  water  now 
collected  in  the  mine  from  springs 
dec.,  is  drained.  A shaft  had  been  sank 
about  50  yards  from  the  bank  of  the 
river,  in  wbioh  direction  they  were 
mining  when  I was  there  in  lb27.  The 
coal  dips  at  an  angle  of  about'  10*  with 
the  horizon,  and  is  only  a few  inches 
(about  nine  I think)  in  thickness ; it  is 
of  a light  kind,  burns  well,  and  has  much 
the  appearanee  of  compressed  charcoal. 

I have  no  doubt,  that  were  engines  to  he 
erected  for  the  purpose  of  keeping  the 
mine  clear  of  water,  they  would  find 
other  and  more  valuable  strata  of  coal 
at  a greater  depth,  i believe  the  works 
have  not  proceeded  much  since  I was 
there,  three  yean  ago. 

The  next  thing  to  be  considered  is, 
the  most  advantageous  manner  of  trans- 
porting the  products  of  the  mines  and 
foundries  to  the  nearest  sea.  Perhaps 
no  country  in  Europe,  Aria,  or  Amarioa, 
is  more  destitute  of  water  than  Cutch — 
artificial  canals  are  consequently  out  of 
the  question ; the  nulla,  or  river,  on  the 
banks  of  which  the  mine  is  situated, 
being  a mere  torrent  in  the  wet  weather, 
and  nearly  dry  during  the  hot  months, 
offers  no  possibility  of  being  navigated, 
not  only  because  of  the  large  and 
numerous  rocks  which  are.  scattered 
over  its  bed,  but  because  its  waters, 
flowing  into  the  Runn,  which  is  during 
four  months  in  the  year  a shallow  inland 
sea,  and,  in  the  hot  months,  a flat  plain 
covered  with  salt,  as  far  as  the  eye  can 
reach,  having  exactly  the  appearance  of 
snow,  and  only  inhabited  by  antelopes 
and  wild  asses.  The  only  mode  of 
conveyance,  therefore,  likely  to  answer 
would  be  by  railroads,  which,  by  reason 
of  the  abundance  of  iron  and  number  of 
lohars  or  blacksmiths  in  Catch  (who  are 
considered  the  most  expert  in  India), 
would  not  amount  to  a great  sum.  * The 
pay  of  a good  blacksmith  is  about  10 
rupees,  or  17 *. 6d.  per  month,  a labour- 
er receives  about  10*.  6d.  per  month. 
The  distance  from  the  coal  mines  to 
Bhooj  is  about  six  miles,  through  a tole- 
rably flat  country ; trom  tlieuce  to  a range 
of  hills,  which  1 should  not  think  exceed 
three  hundred  feet  in  height, and  onwards. 
toMandavie,  the  nearest  sea-port  and  chief 
mart  of  the  commerce  of  Cutch  (with 
Surat,  Bombay,  the  Malabar  coast,  Ara- 
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bia,  and  the  doftst  of  Afifca)  Is  about  36 
miles — total  distance  about  45  miles.  At 
Mandavie  there  is  a fine  haven,  or  arm 
of  the  sea,  which  offers  every  facility  for 

exportation. — Yours,  &c. 

v‘:  ’ •*  Bengeih. 


x- 


p.  s. — A t Dood ye,  30  miles  to  the 
eastward  of  Bhoqj,  there  are  two  or  three 
furnaces  for  smelting  iron,  the  process 
aad  apparatus  of  which  are  extremely 
simple ; in  the  middle  of  a shed  are  built 
two  walls,  about  2 feet  apart,  5 or  6 in 
length,  a high,  and  9 inches  thick ; be- 
tween are  placed  alternate  layers  of  ore 
and  charcoal ; the  bellows  consist  of  two 
leathern  cylinders,  2 feet  and  a half  high, 
and  a foot  ill  diameter,  with  a wooden 
top  and  bottom ; the  latter  is  fixed  to  the 
ground,  and  contains  the  valve  and  pipe 
for  the  egress  of  the  air;  the  tops  of  these 
cylinders,  which  are  entirely  independent 
of  each  other,  are  alternately  raised  and 
depressed,  thereby  affording  a constant 
supply  of  air;  the  melted  metal  runs 
through  an  aperture  at  the  bottom,  and  in 
the  centre  of  the  wall,  into  a hole  in  the 
ground,  after  which  it  is  formed  into  in- 
gots, a foot  in  length,  4 inches  broad,  and 
3 thick,  and  is  then  ready  for  sale.  1 did 
aot  see  the  latter  part  of  the  process,  but 
the  ingots  or  pigs  arc  evidently  forged, 
not  caet.  • » 

»?*  ■ -i  i » Bengkir. 
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iiipfcWEMfcli**'  IN  SEWERS — NEW  BUILD- 
ING ACT. 

The  writer  of  the  present  communica- 
tion begs  to  submit  to  the  serious  consi- 
deration of  the  gentlemen  concerned  in 
framing  the  New  Building  Act,  the  pro- 
priety of  making  provision  for  the  intro- 
n deletion  of  airitraps  in  all  new  conumwi- 
•<  cations  with  the  main  sewer,  to  prevent 
'stench  aend  vermin  from  getting  into 
i dwellings  and  warehouses,  to  the  great 
discomfort  and  loss  of  their  occupiers. 
Being  himself  seriously  annoyed  with 
the  noxious  vapours  arising  from  a pub- 
lic grating  opposite  his  house,  and  even 
materially  injured  in  Ins  trade,  as  no  one 
in  certain  states  of  the  atmosphere  would 

* come  near  the  spot,  Ihe  writer,  who  had 

* seen,  from  the  Mechanics’  Magazine,  that 

* there  was  a remedy  for  the  grievance,  con- 
ferred with  his  neighbours  on  the  subject, 
and  the  result  was  that  they  unanimously 
joined  him  in  a petition  to  the  Commis- 


sioners of  Sewers  for  liberty  to  put  down 
an  air-trap. ■ On  the  petitioners  proving 
their  case,  theBoard  were  pleased  to  grant 
their  request.  Since  then,  the  neighbour- 
hood has  been  entirely  freed  from  its  old 
nuisance,  and  the  trade  and  health  of 
every  individual  in  it  much  improved. 

t.  t; 

[We  presume  our  correspondent  al- 
ludes to  the  plan  of  Mr.  Cuff,  described  in 
our  319th  Number,  and  followed  with  so 
much  success  in  the  city  of  Boston  (Unitt-d 
States).  We  have  heard  with  much  plea- 
sure, that  the  London  Commissioners  for 
Sewers  have  come  to  a resolution  to  give 
every  necessary  facility  for  its  adoption 
throughout  the  limits  of  their  jurisdiction. 
—Ed.  M.  Mi]  i § . 

A WORD  OR  TWO  ON  FRBBOOM  QF 
INQUIRY. 

Sir, — The  importance  of  free  discus- 
sion to  the  clearing  up  and  right  under- 
standing of  all  matters  submitted  to  its 
searching  ordeal,  is  universally  acknow- 
ledged. So  much,  at  least,  is  certain, 
that  those  periodicals  are  the  most  flou- 
rishing, the  most  useful,  the  most  exten- 
sively-influeutial,  which  afford  the  freest 
scope  to  the  reasoning  faculties  of  the 
public.  It  is  an  old  observation,  how- 
ever, that  it  is  not  all  freedom  that  is 
equally  wholesome.  To  be  at  liberty  to 
say  what  we  please,  and  to  say  only 
what  we  ought,  are  two  very  consistent, 
and,  at  the  same  time,  very  different 
things.  The  single  end  of  all  grave  dis- 
cussion should  be  truth  ; and,  whenever  a 
controversialist  aims  at  less  or  more  than 
this,  there  is  an  abuse  committed  of  the 
freedom  of  speaking  or  writing,  which 
all  good  men  and  all  rational  lovers  of 
liberty,  must  unite  in  deploring.  • 

I have  sometimes  thought  that  I ob- 
served a strong  tendency  to  this  sort  of 
abuse,  in  the  pages  of  my  oilier  wise 
favourite  journal,  the  Mechanics’  Maga- 
zine. I refer  particularly  to  some  late 
discussions,  not  of  themselves  (to  my 
mind)  of  very  great  importance,  but  re- 
markable for  the  very  virulent  spirit  in 
which  they  were  conducted.  The  cutting- 
up  style  of  some  of  the  parties  (as  it  is 
technically  called,  I believe)  was  really 
iiker  the  tomahawking  of  savages,  than 
the  work  of  civilised  beings.  They  seem- 
ed to  act  as  if  they  thought  all  the  honour 
of  ^victory  consisted  in  carrying  off  the 

scalp.  .* 

I will  not  presume  to  say  how  far  it 
might  have  been  in  the  power  of  the 
Editor  to  restrain  this  licentiousness  ; 
I recognise  all  the  difficulties  of  his  situ 
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ution,  as  otlr  master  of  the  ceremonies  ; 
and  were  l to  blame  him  for  not  insisting 
on  greater  respect  being  shown  to  the 
decencies  of  life,  he  might  perhaps  re- 
tort  upon  me,  that  he  had  but  failed  in 
accomplishing  within  his  little  circle, 
what  tiie  ablest  and  firmest  judges  in  the 
land,  surrounded  by  all  the  pomp  and 
circumstance  of  judicial  dignity,  had 
been  at  times  unable  to  accomplish  within 
theirs. 

Why,  then,  have  I taken  up  my  pen  ? 
Simply  to  express  the  great  satisfaction  I 
feel  at  observing  the  kindlier  feeliugs 
which  appear  to  have  taken  possession  of 
the  contributors  to  the  Magazine  since  the 
present  volume  commenced.  I begin  to 
hope  that,  wilh  a new  volume,  we  have  ac- 
tually turned  a new  leaf.  Saxula  has 
made  the  amende  honorable  for  some 
very  uncourteous expressions;  but  though 
still  sarcastic,  is  gentlemanly  withal ; 
Mr.  Baddeley  seems  again  content  to  in- 
struct and  entertain  us  by  simple  matters 
of  fact ; and  a certain  person,  w ho  shall  be 
nameless,  can  even  animadvert  without  an- 
ger on  the  misrepresentations  of  the  Man- 
chester (Guardian.  I have  my  fears  of  the 
Author  of  the  Voice  of  Reason  from  what 
is  stated  among  the  Notices  to  Corre- 
spondents in  No.  398  ; but  if  the  Editor 
will  only  adhere  to  the  determination  he 
expresses  of  confining  the  gentleman  to 
whal  is  “ material,1 *’  the  interruption  to 
the  general  harmony,  which  is  threatened 
from  this  quarter,  may  yet  be  happily 
averted.  The  ingenious  Mr.  Harrison  is 
silent,  but  occupied,.  I presume,  in  pre- 
paring for  some  forthcoming  Number  a 
description  of  the  admirable  clock-es- 
capement and  fly,  for  which  he  received 
a premium  at  the  last  annual  distribution 
of  the  Society  of  Arts.  His  antagonist, 
S.  Y.,  is  also  silent;  1 trust  it  is  not 
because  he  thinks  his<(  occupation  gone  •” 
he  has  good  parts,  and  if  he  could  only 
command  his  temper,  might  yet  cut  a 
figure  in  the  scientific  world. 

Oh  ! that  ho  and  every  one  would  but 
be  duly  impressed  with  the  sublime 
truth  contained  in  the  following  lines, 
quoted  by  yourself,  on  a former  occasion, 
as  the  production  of  the  celebrated  John 
Wesley,  but  sought  for  by  me  in  vain 
throughout  his  works.* 

Seize  upon  truth  where’er  'tis  found. 

Amongst  your  friends,  amongst  your  foes; 

On  Christian  or  on  heathen  gronnd. 

The  flower's  divine  where'er  it  grows." 

Yours,  &c.  B. 


• We  believe  Wesley  to  he  the  author,  but  regret 
that  we  caur.ot  at  present  give  our  authority.— Eli. 
M.  M. 


t 
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Herne  Bay  Pier. — An  Act  of  Parliament  has  just 
passed  for  tile  erection  of  a pier  at  Herne  Bay,  on  the 
Kentish  coast.  The  pier,  according  to  a design  far- 
uished  for  it  by  Mr.  Telford,  is  to  extend  so  far  into 
the  sea,  that  steam-vessels  will  be  able  to  embark 
and  disembark  passengers  and  goods  at  all  times  of 
the  tide.  Herne  Bay  is  situated  four  miles  on  the 
London  side  of  the  Keculvers,  and  U of  course  six- 
teen miles  nearer  than  Margate;  the  sea  there  is"> 
pure*,  and  free  from  weeds;  the  sands  are  dry  and 
extensive  ; and  the  surrounding  scenery  exceedingly 
picturesque. 

Gelatinous  Biscuit.  — There  were  manufactured  for 
the  French  expedition  to  Algiers,  .V 4,728  biscuits, 
each  containing  one  ration  of  gelatinous  solution,  or 
10  grammes  of  dry  gelatine.  These  344,728  biscuits 
contained  as  much  solid  animal  substance  as  the 
broth  of  86,182  kilog.  (about  1 83 ,843 lbs.  Eng.)  of 
butcher's  meat,  or  all  the  flesh  of  287  oxen.— Recueil 
Industrie l. 

Prejudice  against  Machinery. — In  one  of  the  dis- 
tricts  not  50  miles  from  London,  where  » violent 
fury  was  lately  raging  against  machinery,  about  the 
middle  of  last  century  the  same  hostile  spirit  and 
tumults  occurred  on  the  introduction  or  broad- 
wheeled waggons.  In  a borough  of  the  district  there 
happened  to  be  at  the  time  four  candidates  to  repre- 
sent it  in  Pailiatnent,  The  parties  were  divided  into 
narrow  and  broad  wheels.  It  is  tautological  to  say, 
that  the  narrow  wheels  were  the  popular  party.  The 
two  candidates  who  stood  on  the  broad-whteied  in- 
terest could  not  make  their  appearance  without  being 
hooted  aud  pelted  by  the  rabble. — Air.  Simon  Gray  ; 
British  barmtrd  Magarinc. 

Mr.  Per  kins' t Paddle-Wheels.— A.  Mr.  -Doolittle 
states  in  a communication  to  the  Jouru.il  of  the 
Franklin  Institute,  that  paddle  wheels  on  the  plan 
for  which  Mr.  Perkins  has  a patent,  are  now  in  suc- 
cessful use  in  an  Americou  steam-boat  called  the 
Novelty.  Mr.  D.  questions,  however,  Mr.  P.’s  claims 
to  originality  in  the  invention. 
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The  Appendix  to  Voi.  XIV.  containing  Answers 
to  all  tha  Mathematical  Questions  unsolved  in  the 
course  of  the  Volume,  and  a valuable  ordinal  Table 
of  the  Dimensions  of  all  the  Steam-Vessals  employed 
in  St.  George’s  Channel,  aud  their  Machinery,  is  now 
ready.  Also  Supplement  to  Voi.  XIV.  containing 
Titles,  Preface,  and  Index  ; with  a Large  Sheet  of 
Autographies!  Memorials  of  upwards  of  One  Hun- 
dred Eminent  Men  of  Science,  Engineers,  and  Me- 
chanics of  the  Nineteenth  Century.  Voi.  XIV.  may 
be  also  had  complete  in  boards,  price  At.  6d. 

A " Subscriber”  will  find  the  arithmetical  diffi- 
culty to  which  he  alludes,  fully  discussed  in  our  first 
Volume. 

Communications  received  from  A.  B.  C.  jun.— 
Mr.  M.  Lawler — Mr.  Greenall— Ilezron— Df.  Fox— 
B.  C. — B. — Mr.  G.  Spratt — An  Etonian. 
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LONDON  : Published  for  the  Editor  and  Proprie- 
tor, by  M.  SALMON,  at  the  Mechanics'  Maga- 
zine Office,  No.  115.  Fleet  Street,  where  Commu- 
nications (post  paid)  are  requested  to  be  ad- 
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44  For  one  person  who  is  blessed  with  the  power  of  indention,  many  will  always  bo 
found  wbo  hare  the  capacity  of  applying  principles  and  much  of  the  .merit  ascribed 
to  these  applications  will  always  depend  on  the  care  and  labour  bestowed  in  the 
practical  detail.’* — Babbage. 
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STEAM-ENGINE  FOR  A SUGAR-HOUSE. 


DESCRIPTION  OF  THE  VARIOUS  PRACTICAL 

MODIFICATIONS  OF  THE  STEAM  ENGINE, 

BY  MR.  C.  DAVY. 

( Continued  from  Vol.  VII,  Mechanic  t'  Magatine,  and 
Vol.  XV.,  page  67.  J 

STEAM-ENGINE  FOR  A SUGAR-HOUSE. 

The  rapid  improvements  that  have  re- 
cently taken  place  in  the  art  of  refining 
sugar,  have  been  chiefly  owing  to  the 
employment  of  steam  as  an  auxiliary. 
The  processes  invented  by  the  Hon.  E.  C. 
Howard,  and  now  so  generally  followed 
are  numerous,  ingenious,  and  useful. 
Mechanical  ingenuity,  as  a late  contem- 
porary well  remarks,  too  often  “ serves 
merely  to  amuse  the  mechanician,  and 
curious  and  scientific  inventions  remain 
unprofitable  speculations  till  they  are 
applied  to  the  useful  purposes  of  life. 
The  portion  of  inventive  talent  which  is 
directed  to  the  construction  of  useless 
trifles,  will  be  diminished  by  the  exten- 
sion of  information  ; for  man  employs  his 
time  and  talents  uselessly  only  when  he 
does  not  perceive  the  means  of  applying 
them  beneficially.”  The  many  import- 
ant additions  made  by  Mr.  Hawkins  to 
the  inventions ol  Howard,  furnish  astrong 
confirmation  of  the  truth  of  these  re- 
marks, not  only  showing  great  mecha- 
nical ingenuity,  but  some  very  decided 
improvements.  It  is  not,  however,  my 
intention  (at  present)  to  describe  the 
economy  of  sugar  refining,  but  to  show, 
in  what  manner  the  steam-engine  is  em- 
ployed in  Sugar  Refineries,  and  one  of 
its  simplest  modifications.  The  engrav- 
ing prefixed  to  this  communication  re- 
presents a condensing  engine;  its  power 
is  employed  to  work  a sack  tackle  sugar- 
mill,*  and  a powerful  air  pump  for  ex- 
hausting the  vacuum  pans  (peculiar  to 
Howard’s  patent).  It  will  be  readily 
imagined,  that  the  steam-power  required 
is  not  very  great — an  engine  of  six  or 
eight-horse  power  being  sufficient  for 
the  general  operation,  and  one  of  less  where 
the  mill  is  dispensed  with.  The  air- 
pump  may  be  attached  to  any  engine ; 
but  by  the  improved  plan  it  is  placed  in 
the  cistern  of  the  steam-engine.  For 
this  application  of  the  air-pump,  and 
the  plan  of  boiling  in  a vacuum,  we  are 
indebted  to  the  late  Hon.  E.  C.  Howard; 
whose  knowledge  that  the  natural  crys- 
tals of  sugar  were  perfectly  white,  but 

* This  is  supposing  that  tha  whole  of  the  apparatus 
is  employed  us  iq  the  West  Indies. 


surrounded  with  molasses,  led  him  to 
the  discovery  of  this  mode  of  preserving 
the  crystals  and  withdrawing  the  mo- 
lasses. The  engine  represented  in  the 
prefixed  engraving  was  employed  in  a 
sugar-house  fitted  up  with  Mr.  Howard’s 
apparatus ; A and  B are  sections  of  the 
walls ; the  two  steam-boilers  are  fixed 
adjoining  the  wall,  and  over  them  is  the 
drying  stove,  which  is  heated  by  steam 
from  the  boilers.  C C,  the  steam  main 
for  communicating  heat  and  steam  by 
the  pipe  D,  to  the  other  stages  or  floors  of 
the  house  and  the  vacuum  pans.  E, 
smaller  main  for  the  supply  of  the  cy- 
linder of  the  engine.  F,  the  valve  box. 
G,  the  cylinder.  H,  eduction  pipe  to 
condenser.  I,  connecting  rod.  K,  the 
crank.  L,  the  fly-wheel.  M,  the  beam 
with  the  different  pump-rods;  short 
strokes  being  required  at  one  end,  the 
beam  has  its  fulcrum  considerably  on 
one  side  of  the  centre.  The  steam  valve 
is  worked  by  the  two  tappets  OO,  alter- 
nately striking  the  lever  P,  and  thereby 
opening  and  shutting  the  cocks.  The 
parallel  motion  at  the  end  of  the  beam 
is  obtained  by  the  connecting-rod  being 
guided  by  the  slide.  N,  is  a wheel  fixed 
on  the  axis  of  the  fly  with  an  endless 
band  passing  over  the  wheel  R,  and 
giving  motion  to  the  aip-pump  S S.  Q,, 
bevel  gearing]  working  the  shaft  U,  con- 
nected to  the  sack  tackle.  The  other 
parts  are  so  clear  as  not  to  require  any 
particular  explanation.  The  engine  is 
represented  as  on  the  quarter-stroke. 

Yours,  &c. 

C.  D. 


NOTICES  OF  RECENT  AMERICAN  PATENTS. 

BY  DR.  JONES,  SUPERINTENDENT  OF 

THE  PATENT-OFFICE,  WASHINGTON. 

( Selected  and  abridged  from  the  Journal  of  the 
Franklin  Inuitute.J 

Pressing  Machinery,  Lector  E.  Den- 
nison, Saybrook,  Connecticut. — The  fol- 
lower of  this  press  is  to  be  forced  down 
by  the  action  of  two  eccentric  cams  upon 
the  same  shaft.  One  of  these  cams  bears 
against  a friction-roller  attached  to  the 
upper  rail  of  the  press-frame,  and  the 
other  against  a similar  roller  attached  to 
the  follower.  When  the  shaft  upon 
which  the  cams  or  eccentrics  are  fixed  is 
turned  by  means  of  a lever,  each  eccen- 
tric operates  in  forcing  the  follower  down. 
It  is  proposed  sometimes  to  form  teeth 
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upon  the  cams  and  on  the  frictiou-rollcrs, 
- in  which  case  the  lever  may  be  applied 
to  either  of  the  friction-rollers  instead  of 
'to  the  eccentric,  as  they  will  then  operate 
as  pinions.  Presses  to  work  by  eccentrics 
have  been  before  patented,  but  the  mode 
©f  applying  two  eccentrics  in  the  manner 
b here  described  we  believe  to  be  new.  As 
orilio  power,  however,  will  be  gained  by  this 
oj  arrangement,  and  it  is  more  complex  than 
ii  at  single  eccentric,  we  do  not  perceive 
what  advantage  is  offered  by  the  pro- 
i posed  plan. — Date  of  Pat.,  Oct  1,  1830. 

J New'  Materials  for  Horological 
.f  Machinery,  John  B.  P.  Bakcwell. , Pitts- 
burgh.— This  new  material  is  glass,  which 
t is  forcibly  compressed  when  in  a melted 

• state  between  moulds  or  dies,  in  which 
:i  an  indentation  or  cavity  has  been  made  of 

i the  size  and  form  intended  to  be  given  to 
Ht  the  wheel,  pinion,  &c.  The  poles  for  the 
r<  axles  may  be  either  made  in  the  same 
-yi : way  or  drilled  after  the  glass  is  cold. — 
-i-  Date  of  Pat , Oct  1,  1830. 

New  Method  of  Saccharification, 
*jji  A.  J.  Brasier. — -The  grain,  or  other  vege- 
tr.  table  substance  containing  fecula,  is  put 
n*  into  water,  acidulated  with  from  2 to  4 
per  cent,  of  sulphuric  acid,  and  the  water 
e*  is  raised  to  the  boiling  point,  at  which  it 
i n is  kept  during  the  process.  The  heated 
water  first  converts  the  fecula  into  a inu- 
v cilage,  which  is  afterwards  liquefied  by 

• rtbe  action  of  the  acid,  and  this  liquefac- 
v n tion  is  stated  to  favour  the  saccharifica- 
tion. The  time  required  for  the  opera- 
tion varies  according  to  the  fineness  of 
the  grain,  and  the  quantity  of  acid  used, 
from  six  hours  to  four  days.  The  pa- 
tentee ascertains  when  the  saccharifica- 
tion is  completed  by  means  of  the  tincture 
of  iodine,  which  ceases  to  give  a blue  or 
purple  colour  to  the  liquid  as  soon  as  all 
the  fecula  is  saccharified.  He  adds,  that 

• since  taking  out  his  patent  he  has  ascer- 
tained that  the  common  potatoe  has  al- 
ly been  saccharified  by  a similar  but 

laborious  process;  it  being  neces- 
td  reduce  it  in  the  first  instance  to  a 
1 He  finds  that  the  saccharifi- 

7 of  the  potatoe  can  he  effected  by 

Exposing  it  entire  to  the  combined  action 
of  neat  and  of  acidulated  water.' — Date  of 
lnPat.y  Oct  1, 1830. 

Rotart  Steam-Engine,  Ezek.  Childs, 
^’PKflitdelphia. — hi  this  engine  the  steam 
T' ' is  admitted  arid  riischatged  through  the 
feentre  revolving-shaft  in  a way  fre- 
» quently  adopted.  -Tl*e  steatn  operates  on 


a piston,  revolving  in  an  annular  cham- 
ber, which  is  also  precisely  the  method 
adopted  in  other  rotary-engines.  The 
two  valves  which  are  to  confine  the  steam 
are  sliding-valves,  which  operate  very 
much  like  those  of  (Elijah)  Galloway’s 
engine,  patented  in  England,  but  the 
construction  as  well  as  inode  of  working 
them  appears  to  be  more  perfect.  We 
do  not  believe  this  machine  will  he  found 
equal  to  the  ordinary  reciprocating  en- 
gine, although  we  think  more  favourably 
of  it  than  of  its  predecessors.  In  general, 
we  estimate  rotary-engines  as  very  un- 
promising affaire. — Date  of  Pat,  Oct  1, 
1830. 

Improved  Water-Wheel,/.  Johnson , 
Indiana.-^ This  is  a wheel  with  hinged 
buckets  or  floats,  arranged  in  a new  man- 
ner. Hinged  buckets  have  been  tried  in 
almost  every  possible  variety  of  form,  but 
have  hitherto  always  disappointed  the 
hopes  of  their  projectors.  The  hinged 
buckets  pass  far  beyond  the  point  at 
which  they  ought  to  open,  according  to 
the  opinions  of  those  who  construct  them. 
We  do  not  see  any  thing  in  this  new 
wheel  which  should  give  it  a superiority 
over  others  of  the  6ame  genus;  on  the 
contrary*  we  think  it  really  inferior  to 
several  that  have  had  an  ephemeral  ex- 
istence.— Date  of  Pat , Oct.  1, 1830. 

Paper  from  Wood,  Lewis  Wooster 
and  Jos.  E.  Holmes , Meadrille,  Pennsyl- 
vania.— The  wood  (any  wood)  is  reduced 
to  shavings,  which  are  thrown  into  a caul- 
dron of  water  and  set  to  boil.  To  every 
lOOlbs.  of  shavings  from  12  to  181bs.  of 
any  vegetable  or  mineral  alkali  (accord- 
ing to  its  strength)  are  added.  One  hun- 
dred pounds  of  wood  will,  if  well  attend- 
ed to,  make  from  five  to  seven  reams  of 
paper. — Date  of  Pat , Aug.  3,  1830. 

(To  be  continual.) 


, AMERICAN  SLAVERY. 

“ Say,  was  that  lordly  form  inspired  by  thee. 

To  wear  eternal  chains,  and  bow  the  knee  ? 

WAs  man  ordain'd  the  slave  of  man  to  toil. 

Yoked  with  tb»  brutes. and  fetter'd  lothe  soil; 
Weigh'd  in  a tyrant’s  balance  with  his  gold  ? 

No! — Nature  stamp'd  us  in  a heiv'uty  mould!*' 

Campbell. 

Sir, — It  is,  indeed  a consummation 
devoutly  to  be  wished  for,  that  slavery 
should  ire  banished  from  the  face  of  the 
earth ; and  strange,  most  strange  it  is, 
that  America,  the  land  that  boasts  most 
of  liberty, .should  not  only  permit  domes- 
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tic  slaver)’,  but  lay  such  arbitrary  and 
grinding  restrictions  on  the  free  negro. 
The  natural  consequences  of  so  incon- 
gruous a slate  of  things  are  beginning  to 
be  l’elt,  and  the  tyrant- freemen  of  the 
Western  world  already  tremble  at  the 
apprehension  of  that  re-action,  which 
must  sooner  or  later  spring  from  the 
physical  strength  and  moral  feeling  of 
their  black  brethren.  As  the  state  of 
slavery  in  America  is  not  very  generally 
understood  in  this  country,  perhaps  the 
following  concise  account  may  not  be 
considered  useless  ©r  uninteresting.  . My 
attention  has-been  directed  to  this  sub- 
ject by  a note  of  yours,  in  your  la^t  No. 
page  109. 

In  thirteen  of  the  United  States,  sla- 
very ban  been  abolished  by  law  ; in  the 
other  eleven  it  exists  in  full  vigour, 
modified  according  to  their  different  sys- 
tems of  government  Free  blacks  are 
dreaded  more  than  slaves ; the  whites 
have  a strong  dislike  to  intercourse 
with  them,  50  that  an  intermingling  of 
the  two  races  is  effectually  prevented. 
The  slaves  are  discontented  when  they 
behold  their  free  brethren,:  who  gene- 
rally lead  an  idle  and  careless  life.  *.  In 
South  Carolina,  every  one  entering  with 
a black  servant  is  deprived  of  him  at  the 
frontiers,  nor  is  lie  returned  until  the 
traveller  is  about  to  depart ; till  that  time 
he  is  kept  in  prison.  . The  reason  for  this 
law  is,  that  fear  is  entertained  lest  the 
free  blacks  who  might  enter  the  state 
should  excite  tumults  among  the. slaves, 
for  the . emancipated  negroes  are  very 
fond  of  talking  about  liberty.  A negro, 
free  or  not,  cannot  travel  without  a pass- 
port: if  one  is  not  produced,  he  may  l>e 
slopped  by  any  white  till  evidence  of  his 
freedom  is  ^procured,  and  placed  in  a jail. 
Some  states,  to  get  rid  of  free  blacks,  lay 
a heavy  capitation  tax  on  them,  and 
authorize  their  sale  if  they  are  unable 
to  pay  it  In  most  of  the  States , they 
may  be  sold  to  pay  the  debts  of  their 
masters,  contracted  before  their  eman- 
cipation ; and  they  are  even  sold  to  defray 
the  expences  incurred  in'  their  impri- 
sonment, if  detected  travelling  without  a 
certificate  of  their  freedom  ! Thirteen 
of  the  States,'  by  (heir  constitution,  ex- 
pressly forbid  them  to  vote  ;<nnd  in  all 
others,  save  New  York  and  Pennsyl- 
vania,, they  are  excluded  from  this  pri- 
vilege by  special  laws  Some  of  the 
Sou  litem  Slates  forbid  them  to  enter 


their  domains  under  severe  penalties — 
this  has  given  rise  to  long  debates  iu 
Congress,  respecting  the  constitutional 
character  of  the  power  thus  assumed. 
The  constitution  of  the  United  States  de- 
clares, “ the  citizens  of  each  state  shall 
be  entitled  to  all  privileges  and  immu- 
nities of  citizens  in  the  several  states^* 
a free  black  of  New  York  is  a citizen  of 
that  state:  and  yet,  in  the  Southern 
states,  he  is  forbidden  to  exercise  his 
legal  rights — a plain  and  shameful  vio- 
lation the  Qouslitutiou,  which  all  the 
states  are  bound  sacredly  to  observe ! 

. In  some  states  slaves  ore  only  per- 
mitted to  emancipate,  on  condition  that 
they  leave  the  state  immediately ! The 
question  of  allowing  blacks  to  be  mem- 
bers of  the  legislature,  was  on  the  ad- 
mission, in  1821,  of  Missouri , into  the 
Union,  made  a sulyect  of  strong  debate* 
A provision  to  this  effect  was  passed,  but 
on  the  understanding  tlrat  it  should  not 
apply  to  the  citizen  of  any.  other  state. 
This,  commonly  called  the  Missouri  ques- 
tion, violently  agitated  the  whole  .Union 
at  the  time  of  its  discussion;  and  the 
renewal  of  the  question  at  any  time  is 
considered  as  likely  to  shake  die  Union 
to  its  very  basis. 

This  brief  sketch  of  slavery  iu  Ame- 
rica does  not  exhibit  our  brethren  of  the 
United  States  to  advantage,  either  as 
philanthropists  or , politicians.  On  the 
Jesuitical  ground  of  expediency;,  one 
might  suppose  they  would  do  all  in  their 
power  to  conciliate  the  feelings  of  so  in- 
creasing and  powerful  portion  of  the 
community  as  their  black  brethren.  Let 
us  hope  that  this  fonl  blot  will  not  long 
stain  the  starred  flag  of  American  honour 
and  liberty. — Yours,  &c. 

T.  M.  B.  - 

. April  16,  1831. 

• T 

Til  toll  Y OF  LOCOMOTION. 

- .Sir, — I had  flattered  myself  that  my 
last  communication  respecting  Saxtila’s 
wheel-barrew  problem,  ami  his  theory  of 
locomotion,  would  have  sufficed  to  con- 
vince him  of  his  error,  especially  as  I 
pointed  out  to  him,  that  by  the  simple 
means  of  a few  slips  of  wood,  he  could 
arrive  at  an  experimental  demonstration, 
that  locomotion  was  practicable  under 
those  circumstances,  in  which  lie  pro- 
nounced it  to  bo  impossible.  I am, 
however,  much  gratified  with  the  plea- 
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■ant  temper  and  candid  spirit  winch  is 
displayed  in  his  reply ; and  only  wish, 
that  as  he  professes  a desire  ’ “ to  seek 
information  as  well  as  to  give  It,”  that 
he  had  adopted  more  of  the  tone  of  a' 
disciple  than  that  of  a master.  I do  not 
blame  him  for  stoutly  maintaining*  his 
own  opinion— supposing  always  a wil-1 
lrngness  to  lie  convinced  that;it  is  er- 
roneous— more  especially  as  that  opi-' 
nion,  it  may  be,  is  a pet  one,  and  as  he 
himself  hints,  long  and  fondly  cherish- 
ed ; but  1 would  put  it  to  his  good 
sense,  whether  his  scoff  and  scouting 
of  the  anticipated  distinction  between 
fnlcruin  and  abutment,  and  his  deter- 
mination to  resist  the  force  of  further 
argument,  betray  not  a too  great  indul-l 
dence  of  a sanguine  and  impetuous  tem- 
perament. A merciless  opponent  would 
advert,  in  reference  to  tliis  reply  of 
Saxula,  to  his  own  luckless  hut  appro-' 
priate  quotation — “ For  e’en  when  van- 
quished he  can  argue  still — but  as  I 
have  fairly  entered  the  ring,  and  am 
brought  to  the  scratch,  as  he  says,  I am 
disposed,  according  to  the  usual  prac- 
tice, to  shake  hands  with  him  before 
the  encounter  begins.  But  to  the  point:1 
— Sax u la  has  given  a diagram  of  a 
wheel-barrow,  with  a weight  suspended 
to  the  wheel,  in  advance  ot  an  obstacle  to 
he  surmounted,  and  says  that  the  wheel 
will  go  round  without  progressing.  He' 
should  have  investigated  the  reason  of 
this,  and  he  would  have  found,  that  the 
only  impediment  to  locomotion  was  the 
waut  of  sufficient  hold  of  the  ground. 
Let;  him  imagine  it  to  be  a cog-wheel 
and  a rack,  and  he  will  not  hesitate  a 
moment  as  to  the  result.  But  then  how 
did  he,  by  means  of  his  own  gravity, 
trundle  himself  and  barrow  np  a hill 
without  that  help  ? Simply,  because 
part  only  of  his  weight,  was  employed  as 
4 power,  and  the  other  part  remained  as 
a load  on  the  wheel,  to  afford  by  its  ad- 
hesion to  tiie  road  a sufficient  resistance 
for. progressive  motion.  And  it  is  the 
proportional  adjustment  of  these  two 
portions  of  his  weight  to  which  he  re- 
fers, when  he  says,  uthis  curious  pro- 
blem, when  a maximum  can  only  be 
solved  by  the  nicest  arrangement  of 
gravity  ami  muscular  action.”  And 
here  1 shall  be  met  witii  the  objection,, 
that  “ the  man's  weight  rested  on  the 
side  bars,”  and  that  only  muscular  force 
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was  employed  as  the  motive  power. — * 
This  was  certainly  the  case  when  Saxula 
sat  on  the  fore  board  of  the  harrow,  and 
pushed  the  wheel  round  with  his  hands. 
But  he  speaks  of  producing  his  maxi- 
mum effect  (No.  385)  “ by  throwing  all 
the  iceighl  of  Ids  body  backward,  but 
having  hold  of  the  wheel  by  its  felloes.” 


The* line  ab  will  therefore  represent 
the  direction  of  his  body,  ami  be  that  of 
his  arms.  Now,  let  him  candidly  say, 
whether  this  is  not  the  case  of  a wheel 
always  loaded  on  one  side,  and  that  the 
muscular  action  is  chiefly  for  the  pur- 
pose of  keeping  the  centre  of  gravity,  rf,‘ 
in  the  right  position—!  say  chiefly,  for 
1 do  not  deny  that  it  contributes  direct- 
ly, in  some  degree,  towards  producing 
locomotive  effect,  and  it  may  be  made 
to  do  so  considerably,  by  a peculiar 
bow-string'  extension  of  the  muscles. 
Saxula  will  perceive  that  there  is  a 
climbing  of  the  wheel  on  its  outside, 
whatever  else  there  may  be  beside.  So 
far,  therefore,  as  his  weight  acted  as  a 
power,  so  far  he  was  not  carried , that  is, 
so  far  it  did  not  constitute  resistance; 
and  this  explains  what  I meant  by  say- 
ing, that  he  had  confounded  power  with 
resistance.  The  dispute,  therefore,  is 
not  verbal ; but  I acknowledge  that 
Saxula’s  ride  docs  not  come  up  to  Pat’s, 
though  l was  certainly  reminded  of 
Paddy’s  exploits. 

We  now  come  to  the  question,  which 
Saxula  admits  is  decisive,  of  the  merits 
of  his  locomotive  theory.  It  is,  whe- 
ther in  the  act  of  rowing,  the  fulcrum  of 
the  oar  or  lever  is  in  ttie  water,  or  on 
the  boat?  The  affirmative  to  the  latter, 
I again  say,  is  the  true  answer.  If  I am 
right,  Saxula’s  theory  is  confessedly 
false ; hut  it  does  not  follow  that  it  is 
correct  if  I should  be  wrong,  i ac- 
knowledge that  all  the  authorities  are 
against  me.  If  Saxula  h id  consulted  a 
score  of  them,  he  would  have  found  that 
they  are  all  agreed  on  this  point,  or 
rather  that  they  have  all  followed  one 
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another  in  committing  what  I consider 
to  be  an  oversight.  The  Treatise  on 
Mechanics,  published  under  the  super- 
intendence of  the  Society  for  the  Dif- 
fusion of  Useful  Knowledge,  and  the 
Essay  on  the  Lever,  by  Mr.  Ward, 
which  was  deservedly  rewarded  by  the 
London  Mechanics’  Institution  with  the 
first  prize,  a year  or  two  ago, contain  the 
same  erroneous  statement. 

What  is  the  fulcrum  of  a lever?  It  is 
its  centre  of  motion  ; and,  therefore,  it  is 
only  in  reference  to  this  point  that  any 
power,  as  an  acting  force,  has  any 
motion.  Whatever  other  motion  the 
power  may  possess  in  common  with  the 
fulcrum,  whether  extraneously  acquired, 
or  the  result  of  its  own  action,  it  is 
only  in  virtue  of  an  imparted  angular 
motion  that  it  can  have  any  mechanical 
efficiency,  and  to  produce  which  it  must 
necessarily  be  present  with  the  fulcrum. 
This  statement  of  the  case,  if  admitted, 
is  alone  decisive  of  the  question ; for  it 
follows,  that  as  the  power  is  in  the  boat, 
the  fulcrum  must  be  there  also.  But 
this  point  will  be  more  satisfactorily 
proved,  by  a reference  to  the  power  of 
the  lever,  which  is  governed  by  the 
relative  distances  of  the  force  and  the 
resistance  from  the  fulcrum.  If  an  oar 
is  a lever  of  the  seeond  order,  which  is 
the  opinion  that  1 oppose,  it  will  al- 
ways have,  and  necessarily  must  have, 
a mechanical  advantage;  and  supposing 
it  to  be  pivoted  at  its  middle,  it  will 
have  a double  power,  that  is  to  say,  the 
acting  force  will  move  twice  as  far  as  the 
resistance.  Now  is  this  the  fact  ? 


Let  ac  be  an  oar  pivoted  at  the  middle 
on  the  edge  of  the  boat  6,  and  be  moved 
from  a to  d.  The  effect  produced,  is  the 
motion  of  the  boat  from  b to  e,  and  this 
is  accomplished  by  the  motion  of  the 
force  from  / to  d.  Now  these  are  equal 
distances,  and  can  only  take  place  with 


a lever  of  the  first  order,  which*  has 
its  Fulcrum  midway  between  the  force 
and  the  resistance,  it  is,  therefore,, 
situated  at  b or  e on  the  boat,  and  nut  at* 
c in  the  water.  That  the  force,  in  re- 
spect to  its  efficient  or  relative  motion, 
moves  the  distance  f d,  which  is  the 
range  it  takes  in  the  boat,  and  not  the 
distance  a d , is  too  evident  to  admit  of 
dispute.  It  is  analogous  to  absolute 
ami  relative  velocities.  The  remark 
would  be  true  of  ad,  if  the  force  had  a 
common  abutment  with  the  point  c,  that 
is,  if  the  oar  were  moved  by  a person  on 
the  shore — then  indeed  it  would  become 
a lever  of  the  second  order  ; and  while 
the  power  moved  the  distance  a d,  the 
resistance  would  he  moved  half  the  dis- 
tance b c%  supposing  the  water  fulcrum 
at  c to  be  immovable.  But  the  power  is 
in  the  boat,  and  at  the  same  time  that  it 
moves,  it  is  being  moved;  therefore,  its 
absolute  motion  a d,  is  compounded  of 
the  motion  that  it  has  in  common  with 
the  fulcrum,  and  of  its  own  motion  in 
regard  to  it,  (which  last  is  the  only 
efficient  one),  that  is  of  b e and  of/ d. — 
A more  formal  demonstration  is  certain-* 
ly  needless — it  contains  most  assuredly 
quite  sufficient  proof  to  satisfy  Saxula 
or  any  body  else. 

i must  reserve  my  reply  to  Saxula’s* 
observations  respeqeing  abutments  for 
another  number. — Yours,  &c. 

B.  C. 

(To  be  continued.) 

P.S. — I forgot  to  mention^  in  my 
former  communication,  that  the  prac- 
tical result  which  Saxula  infers  from 
his  theory,  is  the  great  advantage  which 
is  to  be  derived  from  long  crank*— so 
long  as  to  reach  beyond  the  obstacle  to 
be  surmounted,  or  the  point  of  the  road 
in  contact  with  the  wheel  when  ascend- 
ing a hill,  which  obstacle  or  point  is, 
he  says,  the  fulcrum,  and  therefore  the 
power  most  be  placed  beyond  it. 

B.  C. 


THE  REMARKABLE  LUMINOUS  APPEAR- 
ANCES ON  THE  MU  Ill'S  OF  THE  14tH 
AND  1«3tH  DECEMBER,  1830. 

■ Sir, — Your  correspondent  R.  M.,  from 
a Market  Town  in  the  West  of  Somer- 
setshire (page  3-11,  No.  388)  notices  a 
remarkable  luminous  appearance  on  the 
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nights  of  the  14th  and  15th  December, 
1830,  and  wishes  to  know  if  it  was  more 
than  local.  Of  the  Nth,  I have  no  me- 
morandum ; but  of  the  night  of  the  15lh 
1 have. 

I went  to  London  from  Birmingham 
by  the  Warwick  mail  that  evening;  I 
paid  little  attention  to  the  light  till  we 

fassed  Banbury ; because,  though  cloudy, 
thought  it  the  effect  of  the  moon. 
But,  on  passing  Banbury,  it  suddenly  oc- 
curred to  me  that  the  moon  was  only 
about  two  day’s  old,  and  therefore  could 
not  give  any  light ; after  this  1 paid  par- 
ticular attention  to  the  light,  for  it  be- 
cause more  marked,  and  I particularly 
noticed  the  clearness  with  which  1 could 


discover  the  trees  for  several  fields  off. 
There  appeared  none  of.  the  ordinary 
signs  of  Aurora  Borealis,  and  the  light 
was  a generally  diffused  light;  the  stars 
appeared  in  different  parts  but  faintly, 
and  the  greatest  part  of  the  sky  appear- 
ed as  if  covered  with  a thin  white  cloud. 
I noticed  the  appearance  for  several 
hours  through  Oxfordshire  and  Bucking- 
hamshire. 

Like  R.  M.,  I should  be  glad  to  know 
if  it  was  general,  particularly  more 
northward.  Unless  this  appearance  be  a 
modification  of  Aurora,  I know  not  to 
what  cause  to  attribute  it. — Yours,  &o. 

T.  R. 

Birmingham,  April  0/A,  1831. 
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The  above  figure  represents  the  side 
view  of.  a new  instrument  which  I have 
contrived  for  the  purpose  ; its  base  is  a 
plane,  G K,  upon  which  another,  A H, 
is  fixed  ; to  which  a third  plane,  HB,  is 
attached  by  a hinge  at  H.  DE  is  a thin 
wedge,  made  to  slide  in  the  direction 
KG ; it  follows  that  the  angle  AHB, 
will  alter  very  slowly  by  the  movement 
of  the  wedge,  DE,  so  that  the  side  of 
the  wedge  and  base  GK,  being  divided 
like  the  nonius  of  a quadrant,  these  divi- 
sions will  be  very  large,  and  thus  indi- 
cate the  smallest  alteration  in  the  angle, 
AHB,  with  a great  degree  of  correctness. 
The  inventor  has  put  it  into  practice  as 
a reflecting  dynameter,  by  having  two 
plane  reflectors  fixed  on  AH  ana  HB, 
respectively,  and  viewing  the  reflections 
from  them  with  a telescope  of  a mode- 
rate power;  he  has  thus  measured  the 
quantity  of  an  eclipse,  the  moon’s  cres- 
cent, &c.  The  wedge  may  be  also  ap- 
plied to  the  micrometer  and  dynameter 
in  a telescope : and  will  be  as  much 


more  correct  than  a screw,  as  it  is  pos- 
sible to  grind  the  planes  of  the  wedge 
more  perfect  than  what  the  screw  can  be 
made.  It  is  necessary  to  observe,  that 
if  the  angle  were  large,  it  would  be  de- 
scribed with  a motion  proportional  to 
the  cosines  of  the  arcs  described,  and 
not  as  the  arcs  themselves  ; in  which 
case,  there  could  be  no  index  for  tlie 
correct  reading  of  the  observation.  Of 
course  the  smaller  the  angle,  so  much 
more  perfect  will  equal  divisions  be- 
come; whence  in  measuring  the  apparent 
diameters  of  primary  planets,  it  will  be 
found  an  instrument  of  great  perfection. 
Nevertheless,  there  may  be  unthinking 
persons  who  will  find  fanlt  with  not 
being  able  to  divide  a line  exactly  so  as 
to  read  minutes  or  seconds  of  a degree ; 
but  let  it  be  divided  as  they  please,  and 
it  will  be  easy  afterward  to  find  what 
number  of  seconds  go  to  one  of  the 
divisions  as  above  mentioned. 

w.  s. 
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NEW  PHOTOMETER,  OR  tH^LpOW -METER. 


XOTICE  Of  k NEW  PHOTOMETER,  OR  SHA- 
DOW-METER, CONSTRUCTED  BY  DU'.  F. 
FOX,  OF  DERBY.  ^ 1 ’ \ 

f , ♦ *4  * 


During  the  discussions  which  have  of 
late  occurred  in  the  neighbourhood  of 
Derby  on  the  important  subject  of  gas- 
making,  it  became  very  desirable  to  have 
an  easy  mode  of  ascertaining  the  illumi- 
nating power  of  the  gas ; and  it  was  to 
accomplish  this  purpose  that  the  shadow- 
meter  was  planned.  A series  of  highly 
interesting  experiments  are  now  making 
on  the  relative  light-giving  properties  of 
coal-gas,  made  under  various  circum- 
stances ; and  as  soon  as  these  results  are 
sufficiently  made  out,  it  is  intended  to 
lay  them  before  the  public,  when  it  will 
be  seen  how  essential  it  is  in  the  art  of 
gas-making  to  observe  constantly  the  illu- 
minating power  of  the  gas,  that  the  causes 
of  the  frequent  variatiuus  in  this  respect 
mav  be  discovered , and  obviated. 

I’be  photometers  hitherto  invented  have 
required  too  much  adjustment  for  general 
application.  Professor  Leslie,  of  Edin- 
burgh, introduced  a modification  of  his 
differential  thermometer  for  the  purpose 
of  ascertaining  the  intensity  of  light, 
which  is  extremely  apt  to  get  out  of 
order ; and  many  philosophers  think  it  is 
not  a correct  index  of  the  degree  of  illu- 
mination, for  its  action  depends  upon  the 
heat  which  accompanies  the  rays  of  light. 

There  is  a photometer  described  in  the 
Transactions  of  the  Society  of  Arts,  by 
Mr.  W.  Ritchie,  A.  ML  F.  R*  S.;  in  this 
description  it  is  said  to  be  u more  conve- 
nient to  have  the  lights  stationary , and  to 
move  the  photometer , than  the  reverse;  and 
it  is  on  this  latter  principle  that  Mr. 
Ritchies  photometer  is  constructed  and 
employed.  Now,  as  the  shadow-plate  is 


held  in  ope  hand,  and  the  weaker  iigltf 
in  the  other,  tlie  shadow-meter  is  much 
more  expeditiously-  applied  than  Mr. 
Ritchie's  photometer.  ' : •*'*  r,'5t  ? % * 
The  shadow-meter  accomplishes  Fh  a : 
very  easy  manner  what  thd  ‘ 

Count  Rum  ford  performed  in  his 
soplrical  researches,  with  the  assistance 
of  numerical  calculations,,  founded  upon 
the  well-known,  fact  that  rays  of  light 
emanate  in  divergent  straight  linen 
When  once  this  instrument  has  been  seen  > 
it  is  easy  to  imitate  it;, and  to  promote  its 
more  general  adoption,  it  is  requested 
that  tne  accompanying  shadow-meter 
mav  be  placed  with  some  Society*  which 
will  be  the  most  likely  to  extend  its  appli- 
cation. it  may  be  obtained  in  Derby,* 
with  the  following  observations: — 

H 

u Dr.  F.  Fox's  Shado\C‘Meter%  1 Manufac- 
tured by  S.  Smith9  16,  Com  Market , 
D&rby.  ■ , . 

“ The  Method  of  using  the'  SUaifrfc'^ 
Meter. — Put  the  end  of  the  tape  round  the 
gas-burner,  and  fix  it  there  by  the  hook  , 
and  eye.  Hold  the  shadow -plate  1°  Fw.'/’ 
left  hand  so  as  to  keep  the  tape  tight;  andT 
having  drawn  the  shadow-rod  before  the 
plate,  move  a well-snuffed  lighted  candle 
backwards  and  forwards  along  the  tape 
with  the  right  hand,  until  the  shadow  of 
the  rod  produced  by  the  gas-light,-  aftd*' 
that  produced  by  the  candle  on  the  aba- 
do  w- plate,  are  both  exactly  alike  in- 
strength  ; in  order  to  compare  very  tecs*  . 
rately,  press  the  candle  from  you  against 
the  tape  so  that  the  two  shadows  on  the 

friate  touch  each  other,  but  do  not  otfnr- 
ap  ; this  being  done,  the  number  on  the’ 
tape  against  the  candle  will  indicate  ho w. 
many  times  the  gas-light  is  stronger  than 
the  candle.  - 

“ The  shadow-meter  is  equally  appli- 
cable in  all  circumstances  where  a know- 
ledge of  the  intensity  of  light  is  required, 
for  it  tells  the  comparative  strength  >gp 
any  two  lights,  by  comparing  each  sspa* 
rately  with  the  trial' candle. 

“ By  finding  bow  much  gas  is  burnt  in 
an  hour  by  a gas-light,  and  how  much 
wax  or  tallow  is  consumed  by  the  trial 
candle  per  hour;  or  of  oil  in  a lamp,  the 
cost  of  an  equal  quantity  of  light  from 
each  of  these  sources  is  expeditiously  dis- 
covered. These  are  very  valuable  facts,  f 


* The  instrument  may  be  seen,  for  » mouth  alter  ' 
this  date,  at  the  Mechanic*'  Magazine  Office,  Ilf** 

Fleet-street,  after  which  it  will  be  deposited  io  tha 
uioseuui  of  the  London  Mecbauicv  lost!  tut  km, 
Southampton-buildings. 


s 
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Ms#  constantly  applicable  [ft  this  mcr- 

“ Dr.  Fw.«  of  opinion,  thit  1000  cable  * 
feet  of  food  coal  gas,  the  selling  price  of  • 
« trich  i lp*.,  «ill  give  as  much  light  for  ♦ 
au  equal  time,  as  70lbs,  of  tallow,  which 
at  '■<i.  per  lb.  costs  46*.  Sd. ; or  1 cubic 
foot  Is  equal  In  illuminating  power  to, 
abort!  dz,  2drs.  of  tallow  ; so  gas,  at  this  , 
price,  fa  only  about  one*fifth  of  the  ex- 
pense #f  tallow  candles.  A gas-light, 
burning  1 cubic  foot  per  hour,  should  give 
the  light  of  3 mould  candles  nearly, 

* ScUbtC-fbei  of  8 mould  candles 

■ 3 ....  0 

- A ♦ » .f » « « . «.  12 

* 5 lb 

**  Tim  principle  upon  which  (he  scale  is  * 
formed  It  as  follows  : — 1 The  numbers  on* 
the  tape  are  the  ratios  between  the  square 
of  the  distance  of  the  stronger  light,  and 
the  squares  of  the  several  distances  of  the 
weaker  light,  the, number  attached  to  the 
weaker  light  always  being  one.  For  ex- 
ample— if  the  square  of  the  distance  of  the 
number  12  front  the  shadow-plate,  be  com- 
pared with  the  square  of  the  distance  of 
the  stronger  tight  from  the  same  plate,  the 
Uttef  will  be. found  to  be  in  the  ratio,  or 
proportion  to  the  former  of  12  to.  1 ; this 
1$  the  proportiou  of  the  two  lights ; and 
so  with  regard  to  all  the  rest  of, the » 

"■ter-  - 

44  To  enable  those  to  make  the  instru- 
ment who f may  not  have  an  opport unity , 
of  seeing  it,  the  following  description  is 
added.  .4  ,h  . 

at  30  inches  from  this  plate  18  is  marked 
31  V ......  15 

32-16  .• 14 

334  3:  * ; . . . .13 

34  8 ^ ; . '.  . *.  \ 12 

' 36-27 (l. 4 . . . . . "11  * 

37-07  ; . . . 10 

399 9 

42-4  N . ...  . 8 

45*37  ; ...  . . 7 

48*85  ......  6 

53-6 5 

60*  * 4 

89*17 3 

8^-07 r . 2 

w 120,  or  10  feet,  a line  is  made  across  the 
tape,  at  which  place  it  is  fixed  to  the 

stronger  tight,"  x , - 

. Description  of  the  Engraving. 

The  Editor  has,  for  the  better  elucida- 
tion of  the  preceding  communication  from 
Dr.  Fbx,  prefixed  a alight  sketch  of  this 
very  simple  but  iugeuious  and  most  effi- 
cient contrivance.  A is  the  shadow-plate, 
4 inches  long  by  2^  broad,  made  of  tin. 


r * • m * 

f tainted  white ; B,  the  shadow-rod  or 
rame,  which  turns  on  a hinge  c ; C,  part 
of  the  index-tape. 


ANCIENT  SILVER  COIN. 


’ Sir, — I send  you  the  drawing  of  a sil- 
ver coin  I lately  met  with.  It  is  one  of 
those  commonly  called  St.  Edmund’* 
pennies ; but  I cannot  learn  ’very  satis- 
factorily its  history.  1 wish,  with  your 
leave,  to  submit  it  to  the  notice  of  your 
numismatic  readers.  Buding  places  its 
date  at  a period  not  much  subsequent  to 
1097,  and  supposes  it  to  have  been  issued 
from  the  Abbot’s  mint — Yours,  &c. 


ON  THE  PENDULUM,  AS  APPLICABLE  TO 

. DETERMINE  THE  LATITUDE. 

Sir, — In  the  Mechanics’  Magazine  for 
November,  the  Pendulum  was  considered 
relatively  to  the  local  gravities  of  the 
earth.  If  the  assumption  was  there 
correctly  stated,  that  similar  pendulums 
of  unequal  lengths  would,  under  like 
conditions,  vibrate  through  equal  arcs  of 
a circle,  the  application  of  this  instru- 
ment to  various  purposes  becomes  more 
simple  and  effective.  The  truth  of  that 
statement  being  granted,  the  results  of 
experiments  will  not  be  affected  by  the* 
temperature  of  climates. 

The  pendulum  being  suspended  from 
an  axis  to  revolve  in  the  centre  of  a 
circle,  and  resting  in  a natural  state  of 
quiescence,  may  have  the  lower  end 
raised  through  an  arc  of  ninety  degrees, 
and  be  allowed  to  make  one  complete 
vibration.  During  the  movement,  it  will 
pass  a vertical  tine  V,  which  intersects 
the  axis  in  the  middle ; and  it  will  rise 
on  the  other  side  through  a second  arc 
to  some  point  of  elevation  at  a distance 
from  V.  Let  that  point  be  marked  on  a, 
hemispherical  arc,  which  has  been  pre- 
pared for  the  purpose ; and  let  the  lati- 
tude, in  which  the  experiment  has  been 
made,  be  denoted  in  connection  with 
that  point.  In  all  latitude^  more  ap- 
proximate to  the  poles,  the  pendulum 
will  never,  under  the  same  conditions,. 
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rise  as  high  as  that  point;  and  in  all 
latitudes  more  approximate  to  the  equa- 
tor, it  will  always  rise  higher. 

If  accurate  experiments  he  made  in 
latitudes  of  eight  degrees  distant  from 
each  other,  a regular  series  of  inter- 
mediate latitudinal  points  may  be  com- 
pleted ; and  the  pendulum  rising  to  any 
one  of  those  points  will,  by  the  lati- 
tudinal degree  in  connection,  indicate 
the  latitude  in  which  the  vibration  has 
been  made.  It  is  probable  that  the 
distance  between  any  two  contiguous 
points  will  be  greater  in  the  equatorial 
regions,  and  less  in  advancing  towards 
the  poles. 

If  one  of  these  instruments  was  accu- 
rately constructed,  copies  might  be  mul- 
tiplied; and  these  would  be  useful  to 
mariners  under  those  adverse  circum- 
stances that  render  astronomical  obser- 
vations impracticable. 

The  measure  of  relative  gravities  is  to 
be  most  truly  found  by  the  last  division 
of  an  arc,  described  by  the  first  single 
vibration ; but  gravity  is  not  in  the  pre- 
sent inquiry  a subject  of  investigation. 

In  determining  the  latitude,  it  will  be 
found  more  convenient  that  the  pen- 
dulum shall  complete  two  vibrations; 
and  be  allowed  to  return  towards  the 
primitive  elevation  of  ninety  degrees, 
from  which  the  oscillations  commenced. 
The  differences  of  the  rise  in  different 
latitudes  will  then  become  much  greater, 
be  more  perceptible,  and  will  admit  of 
observations  being  more  correctly  made. 

If  the  latitudinal  points  were  to  oc- 
cupy  spaces  equally  distant  from  each 
other,  they  might  be  arranged  by  calcu- 
lation ; but  it  is  supposed  that  the  first 
series  can  only  have  their  localities  satis- 
factorily assigned  by  actual  experiments, 
scientifically  effected. 

Degrees  of  latitude,  although  they 
may  be  traced  on  an  arc  of  a circle,  will 
be  essentially  different  from  degrees  of 
the  circle  itself* — Yours,  &c. 

N.  V. 


WHEEL-WORX  PROPORTIONS — ANSWER  TO 
INQUIRY. 

Sir, — I have  just  received  Nos.  398, 
399,  and  400  of  your  Magazine,  with 
the  Appendix  to  Vol.  XIV;  and,  in  re- 
plying to  S.  J.  Dry  den,  at  page  62,  1 
have  to  observe  that  the  centres  of  the 
two  wheels  being  fixed  2*1  inches 


asunder,  the  sum  of  the  diameters  of  • 
both  wheels  at  their  pitch  circles  is  of 
course  4*2  inches,  so  that  the  sum  of 
their  circumference  is  13*2  inches,  very 
near;  and  the  pitch  being  *22  inch, 
gives  60  teeth  in  both  wheels.  As  the 
wheels  are  to  revolve  in  the  ratio  of  90  to 
150,  and  these  two  terms  together  make 
240,  which  is  just  four  times  greater  than 
the  number  of  teeth  in  both  wheels,  it 
follows  that  the  number  of  teeth  in  each 
wheel  is  one-fourth  of  each  of  those 
terms  of  the  ratio,  inversely,  viz.  37$ 
teeth  in  one  wheel,  and  22$  teeth  in  the 
other.  But  as  half  teeth  are  imprac- 
ticable in  wheel  work,  Mr.  D.  will  per- 
ceive the  unavoidable  necessity  of  having 
either  a different  pitch,  or  some  difference 
in  the  ratio  of  the  revolutions  of  the  two 
wheels* 

The  diameters  at  the  pitch  circles  of 
wheels  which  work  into  each  other,  are 
directly  as  their  number  of  teeth,  and 
inversely  as  their  number  of  revolutions  ; 
therefore,  240;  1 50:  :4-2:2*625  and  2401 
90;  ;4*2;  1*575  ; whence  it  appears,  that 
if  the  revolutions  of  the  wheels  be  99 
and  1 50,  or  3 to  5,  the  diameter  of  one 
wheel  must  be  2*625  inches,  and  the 
other  1*575  inch  at  their  pitch  circles; 
and  as  the  curved  part  or  ends  of  the 
teeth  project  beyond  those  circles,  say 
one  fourth  part  of  the  pitch,  thereby  add- 
ing *055  inch  to  the  radius  at  *11  inch  to 
the  diameter  of  each  wheel,  it  follows 
that  if  half  teeth  could  be  admitted,  the 
outside  diameter  of  the  largest  wheel 
would  be  2*735,  and  that  of  the  smallest 
1*685 ; but,  as  I observed  before,  either 
the  pitch  or  the  ratio  of  the  revolutions 
of  the  wheels  must  inevitably  be  different. 

If  the  ratio  of  the  revolutions  must 
needs  remain  3 to  5,  then  the  nearest 
whole  numbers  for  the  teeth,  for  occa- 
sioning the  least  possible  difference  in 
the  pitch,  are  either  21  and  35,  or  24  and 
40 — the  former  being  the  product  of  the 
above  terms  multipled  by  7,  and  the 
latter  by  8;  the  pitch  in  the  one  case 
being  rather  greater  than  *22  inch,  and' 
in  the  other  case  somewhat  less. 

The  lateness  of  my  reply  makes  it 
proper  to  state,  that  l attended  to  Mr. 
D.’s  communication  immediately  on  re- 
ceiving the  No.  containing  it:  but  as  the 
Mechanics’  Magazines  are  not  sent  very 
regularly  to  your  publishers  at  Hull,  of 
whom  I receive  them,  there  almost  al- 
ways remains  some  numbers  in  arre&r. 


A 
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whence  it  happens  • that  my  commu- 
nications cannot  be  otherwise  than  late. 

. Yours,  See.  * J.  H. 

April  l6tA,  1851. 

8 A -a  • * 

— 

• a - 

MR.  GURNEY  S STEAM  CARRIAGES. 

Letter  from  John  Herapath,  Esq . to  the 
Editor  of  the  Times. 

u Sir,— *' When,  three  years  ago,  the  ex- 
periments of  Mr.  Gurney  had  excited  con- 
siderable interest,  and  i was  called  on  to 
deliver  tny  opinion  publicly  as  to  tbeprac- 
ticabiUty  of  applying  steam  to  propelling 
carriages  on  toe  common  roads,  there  was 
scarcely  % scientific  mau  besides,  in  the 
kingdom  who  did  not  thoroughly  ridicule 
the  idea.  One  asserted  that  a steam-car- 
riage would  not  ascend  a hill;  another, 
that  it. coaid  never  exceed  five,  six,  or 
seven  miles  an  hour ; a third,  that  it  could 
not  "go  otft  of  a straight  Hue  ; and  a fourth 
roundly  declared  it  would  never  run  at  all 
oq  a common  road.  However,  as  soon  as 
i had  examined  the  principles,  1 at  once 
saw  the  feasibility  of  the  undertaking,  and 
hesitated  not  to  publish  my  sentiraeuts 
thereon,  computing  several  particulars  re- 
lative to  the  power,  manageability,  4c.  of 
steam-carriages.  These  were  more  fully 
developed,  and  other  curious  properties 
of -such  machines  added,  in  a pamphlet 
afterwards  addressed  to  the  Duke  of  Wel- 
lington, on  the  Utility,  National  Import- 
ance, 4c.  of  Mr.  Gurney's  Steam-Car- 
riage; all  of  which  have  been  amply  ve- 
rified by  experiments  since ; some,  indeed, 
so  late  as  a month  ago.  But  a proof  is 
now  before  the  public  within  the  compre- 
hension of  every  one.  These  carriages, 
as  your  readers  know,  have  been  running 
daily  between  Cheltenham  and  Gloucester,- 
for  six  weeks  past.  The  distance,  nine 
miles,  they  frequently  accomplish  with  10 
or  12  passengers  in  40  minutes,  averaging 
miles  per  hour,  and  gaining,  in  the 
language  of.  commerce,  50  per  cent,  in 
speed  on  the  Cheltenham  mail,  which  I 
anderstand  takes  one  hour  to  travel  the 
same  ground.  By  a late  arrangement.  Sir 
Charles  Dance,  who  resides  in  the  neigh- 
bourhood, Informs  me  a stage-coach  is  at- 
tached to  the  steamer;  thus  affording 
three  several  grades  of  conveyance,  ac- 
cording to  the  means  or  tastes  of  the  pas- 
sengers— inside  and  outside  places  with 
the  attached  coach,  and  a covered  place  on 
the  steam-carriage,  . Twenty-two  persona 
instead  of  12  are  by  this  means  conveyed 
by  oner  machine  ; and  if  has  been  found 
that  attaching  2(3cwt.  thus  to  the  loaded 
steamer  retards  it  only  about  four  minutes 
io  the  nine  miles. 


u For  a first  essay  this  pretty  well  do- 
moustrates  the  practicability  and  import- 
ance of  the  invention.  So  satisfactory,  in- 
deed, is  it,  that  the  parties  intend  soon  to 
run  between  Birmingham  and  Bristol,  and 
in  other  parts  of  the  kingdom.  One,  a 
very  light  and  elegant  carriage,  has  been 
sent  off  to  Edinburgh  for  the  purpose  of 
commencing  between  that  city  and  Glas- 
gow. Hence  are  we  about  to  witness  this 
long-expected  desideratum  in  mechanics 
reduced  to  general  practice,  and  I hope 
destined  to  feel  its  beneficial  effects. 

“ With  the  last  carriage  Mr.  Gurney 
and  myself  tried  some  experiments  a short 
time  since,  for  the  purpose  of  ascertaining 
the  powers  of  an  improved  backing-appa- 
ratus, and  satisfying  some  other  point! ' 
connected  with  the  manageability,  &c.  of 
the  carriage.  We  first  tried  the  effect  of 
cutting  off  the  steam  and  leaving  the  fric- 
tion to  act  alone.  By  several  trials  the 
carriage  stopped  in  from  5 to  6 seconds, 
going  down  Albany -street,  and  in  from  4 
to  5 going  up,  loaded,  and  running  at  the 
rate  of  11  miles  per  hour.*  It  would 
hence  appear  that  the  friction  of  this  road 
is  l-9tn  instead  of  the  average  l-12th, 
which  confirms  Mr.  Gurney’s  previous  ob- 
servations to  me,  that  he  had  always  found 
this  a heavy  piece  of  road.  Afterwards 
many  experiments  were  made  with  the 
backing-apparatus.  The  results  were, 
that  the  carriage,  going  at  the  same  rate 
and  with  the  same  load,  was  arrested  in  2 
seconds  ; and  in  2 seconds  more  made  to 
back  with  an  equal  velocity.  Nothing 
could  more  decisively  illustrate  the  uti- 
lity of  this  contrivance  for  the  prevention, 
of  accidents,  or  the  power  of  retreating 
from  difficulty  and  danger,  than  this  part 
of  the  experiments.  Indeed,  so  beautiful 
was  the  action  of  the  backiug-apparatus, 
that  I could  not  help  wishing  for  the  pre- 
sence .of  some  of  the  before-mentioned 
scientific  sceptics.  Had  they  seen  this, 
machine  in  the  midst  of  full  speed,  and 
without  any  apparent  cause  or  effort,  stop- 
ped aud  instantly  made  to  run  backwards 
with  equal  rapidity ; in  one  moment 
threatening  some  carriage  with  instant 
collision,  and  in  the  next  dexterously 
avoiding  the  contact,  by  changing-  its 
course  or  stopping,  and  retreating,  to- 
gether with  numberless  other  manceuvres, 

I should  not  have  been  surprised  to  hear 


• If  R be  tbe  retarding  force,  resistance  or  fric- 
tion in  parts  of  the  weight;  V the  velocity  in  miles 

Bhour;  and  T the  time  in  seconds  in  which  the 
ly  would  be  reduced  to  rest  by  the  friction  alone, 
V 22  RT  is  a theorem  from  which  the  velocity, 
friction,  or  time  may  be  found,  by  knowing  the  other 
two  either  on  a rail  or  common  road.  Hence  the 
utility  of  this  theorem  in  the  determination  of  several 
interesting  matters  in  the  action  of  steam-carriages. 
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them  exclaiming  with  the  countryman  who 
sew  one  of  these  carriages  in  motion — 
“ Really,  I cannot  believe  but  Gurney 
must  have  dealings  with  the  devil." 

•*  Improvements  in  the  construction  of 
steam -carriages  will,  of  course,  continual- 
ly arise  ; and  I doubt  not  but  12  months* 
experience  on  the  roads  will  still  add 
much  to  their  present  simplicity  and 
power. 

“ Even  since  roy  last  communication, 
considerable  alterations  have  been  made. 
Instead  of  the  steamer  being  merely  a 
dragging-machine  to  another  carriage,  it 
has  now,  as  1 have  long  wished  to  see,  a 
tasteful  body  for  passengers  on  the  same 
wheels,  without,  however,  abandoning 
the  principle  of  towing.  The  heat  of  the 
boiler  is  cut  off  by  a very  simple  contriv- 
ance, except  a little  to  render  the  carriage 
more  comfortable  in  winter,  but  which  is 
insensible  in  summer.  The  “ pincers" 
invented  to  keep  the  carriage  steady  tails 
course,  and  the  44  shoe-drags"  to  stop  it 
at  pleasure,  uot  being  found  so  needful  as 
was  expected,  are  replaced  by  a simple 
improved  backing-apparatus,  with  which 
the  machine,  by  a single  motion  of  the 
foot,  is  not  merely  arrested,  as  I have' 
stated,  in  a second  or  two,1  but  made  to 
avoid  accident  promptly,  or  retreat  from 
danger  with  any  velocity.  Important  im-- 
provements  in  the  boiler,  for  the  aug- 
mentation of  power,  have  likewise  been 
made,  and  one  in  particular  for  cleaning  It* 
mechanically,  as  well,  as  heretofore,  chy- 
mically.  Formerly  the  tank  for  carrying1 
the  water  was  one  in  front  of  the  steamer ; 
now  it  is  divided  into  two  considerably 
larger,  and  commodiously  packed  out  of 
sight,  under  the  seats  of  the  passengers. 
By  this  means  two  advantages  are  obtain- 
ed— by  the  one,  the  power  is  increased  by 
throwing  a greater  weight  on  the  hind  or 
working-wheels ; and  by  the  other,  the 
carriage  is  enabled  to  run  for  a longer 
time,  and,  consequently,  a greater  dis- 
tance, without  renewing  its  water.  Ap- 
pearauce  has  also  not  been  overlooked. 
The  machinery  is  more  tastefully  fitted  up, 
and  the  inelegant  bars  of  iron,  called 
“ carriers,”  are  removed  from  the  outside 
to  the  inside  of  the  hind-wheels,  thus  add- 
ing to  the  strength  as  well  as  beauty  of 
the  carriage.  On  the  whole,  there  is  now 
wanting  the  disappearance  of  one  object — 
the  chimney,  which  is,  however,  by  na 
means  unsightly,  and  may  easily  be  en- 
closed—to  make  this  carriage  as  elegant 
and  beautiful,  according  to  modern  ideas, 
as  It  Is  powerful  and  useful. 

I cannot  here  help  mentioningone  fact 
relative  to  this  invention,  and  the  much- 
boasted  application  on  rail-roads.  We 
are  told  that  the  latter  carriages  have  run 


80  or  85  miles  per  hofer.  Now  the  fric- 
tion on  rail-roads  is  at  a medium  about  a 
twentieth  of  that  on  common  roada.  If 
so,  Mr.  Gurney's  carriages,  * which  at 
Cheltenham  are  carrying  full  loads  IS  or 
14  miles  per  hour,  would  transfer  the 
same  weight,  not  30  or  35,  but  20  times  IS 
or  14,  that  is,  260  or  280  miles  per  hour 
on  a railway,  supposing  mechanical  law* 
followed;  and  that  the  materials  and  re- 
sistance of  the  atmosphere  would  atlow  It. 

41  Now  these  carriages  are  about  to  be- 
come public  property  ; I must  beg  to  al- 
lude to  another  circumstance,  which  I 
presume,  when  generally  known,  will  be 
admitted  to  be  no  less  impolitic  than  un- 
just. Round  the  neighbourhood  of  Lon- 
don the  turnpike  directors  have  had  a 
clause  introduced  into  their  nets,  I am 
informed,  for  levying  a toll  tfn  locomo- 
tives of  Is.  per  carriage.  In  my  pam- 
phlet before  alluded  to/  I have  s&bwn, 
from  • experimental  facts,  that  one  of 
these  machines  wears  the  roads  only'  one- 
seventh  as  much  as  a-  stage  coach  and* 
four  horses*  • The  toll  of  such  coaehev  I* 
think  is  usually  I0d.,  whereas  if  made  In 
proportion  to  the  impost' intended  to  be' 
levied  on  steam  carriages,  it  should  be 
no  less  than  7s.  per  &ate  J • Why;  then,  I 
would  ask,  is  so  disproporlloned  a tax  to 
be  laid  on  Inventive  genius,  and  of  course 
on  the  community;  in  opposition  to  jus- 
tice, common  sense,  and  the  expressed  de- 
claration of  the  present  Ministry? — and: 
on  an  invention/  too,  in  its  very  infancy, 
which  the  best  informed  of  the  country/ 
as  well  as  the  late  Premier,  conceive- to* 
be  of  national  importance  T Why/  I re— ' 

fieat.  is  genius-  in  this  way  to  be  braised- 
n the  bud,  and  the  beneficent  branctfce 
of  invention  thus  to  be  lopped  and  man- 
gled, to  the  injury  of  the  public,  for  pri- 
vate advantage?  If  mental  as  well  as' 
personal  wealth  must  be  taxed,  letoftr* 
country — that  is,  our  GoveralnenU-lr*kp, 
the  benefit;  not  individuals  (1  mean- no-’ 
thing  personal)' who’can  have  no  right  to 
it.  > I,  for  one,  should  nof  object  to- •* 
Parliamentary  impost  on  stt-am  carriages, 
and,  ■ I believe,  the  parties  concerned' 
would  not,  so  that  it- be  laid  on  with 
reason  and  moderation.  But  to  ra'e,’ 
with  one  sweeping  sum,  machtnes,  which 
may  as  easily  be  made  to  carry  100  tons 
as  one  ton,  Wititout  any  regard  to  weight1 
or  the  wear  of  the  roads,  is  really  •*» 
strange  method  of  proceeding. 

• 44  Instead  of  taxing  steamers  so  une- 
qually, would  not  the  turnpike  autho- 
rities do  much  better  to  improve  their 
roads  for  the  introduction  of  these  ma- 
chines? Sir  Charles  Dance  has  informed 
me  that  he  has  a plan  for  improving  the 
common  roads  which  would  be  of  the  first 
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consequence  to  ftte*m-c*rriages,  Rod  of 
great  service  publicly.  Let  this  or  some 
other  plan  for  bettering  the  roads  be 
adopted,  and  though  the  toll  be  so  very 
unfAir.  it  will  nevertheless  be  cheerfully 
submitted  to ; but  to  leave  the  44  metro- 
politan roads**  as  they  are— about  the 
worst  running  roads  in  the  kingdom — and 
7*  to  tax  locomotives  600  per  cent,  more 
than  they  ought  to  be,  is  carrying  the 
principle  of  private  taxation  a little  too 
tar ; it  ia  not  the  way  certainly  to  let  the 
metropolis  derive  much  advantage  from 
the  invention.  But  probably  this  exces- 
sive toll  was  the  effect  of  bad  inform- 
ation, or  ignorance  of  the  subject ; if  so, 

1 have  no  doubt  it  will  be  immediately 
inquired  into  and  altered.— Yours,  <fec. 

44  John  Herapath. 

• Cr oxford,  April  6." 
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There  has  been  imported  from  France 
of  late  years  sheets  of  a thin  transparent 
substance,  which  have  been  found  by 
artists  to  be  greatly  preferable  to  any 
tracing-paper  hitherto  employed  by  them. 
The  substance  is  evidently  a preparation 
of  gelatine — most  probably,  bone  glue. 
It  gats  in . this  country  by  the  name  of 
French  glass-paper.  Mr.  W..  KelsaU, 
engraver,  employs  this  paper  to  make 
tracings,  in  -the  following  manner : — He 
places  it  upon  the  original  design  which 
he  wishes  to  copy  and  transfer,  and  with 
a fine  etching-needle  conies  the  outlines 
ofhis  subject  on  the  surface  of  the  glass- 
paper.  * is  done,  > he  rubs  over  it  some 
patent  calomel,  which  enters  into  and 
fills  up  the  lines  sa drawn;  the  remainder 
be  carefully  removes.  He  then  places 
the  surface  of  the  glass-paper  thus  treated 
in  contact  with  the  etching-ground  of  his 
copper-plate,*  &i)d  secures  it  from  slip- 
ping ; and  next  by  slight  blows,  dextrous- 
ly  applied,  transfers  the  calomel  to  the 
cferag-grvund*'  r •»  * t 
Mr.  Gill,  the  ingenious  . Editor  of,  the 
Technical  Repository,  from  which  work 
we  have  taken  this  account  of  Mr.  Kel- 
**11$  method,  points  out  the  following 
equally  effective  and  still  cheaper  means 
of  procuring  similar  Jesuits : — 

a Many  years  since,  a person  submitted 
to  the  Society  of  Arts  a method  of  draw- 
ing jpenpec  live  representations  of  objects 


and  of  transmitting  (Item  to  the  surface 
of  paper.  His  method  consisted  in  coat- 
ing the  surface  of  a piece  of  platen-glass 
with  a solution  of  gum  arable,  and  letting 
it  become  dry.  This  glass  he  then 
mounted  perpendicularly,  by  placing  it  in 
a groove  made  to  receive  it  in  a wooden 
basis,  and  which  also  carried  a sliding- 
arm  that  supported  a metal  plate,  having 
a small  orifice  in  its  centre  to  serve  as  an 
eye-piece. . The  outlines  of  any  object 
were  then  to  be  traced  upon  the  gummed 
surface  of  the  upright  glass  with  a fine 
needle  fixed  in  a proper  handle  ; the  eye 
of  tlie  artist  being  at  the  .same  time  ap- 
plied to  the  orifice  in  the  eye-piece ; and 
< thus  a perspectit$e  outline  of  the  object 
might  be  readily,  drawn  in  the  thin  coat 
-of  gum.  The  glass-plate  being  removed 
from  its  stand,  the  lines  traced  in  the 
gummed  surface  were  then  to  be -filled 
with  copper-plate  printing- ink,  which  was 
wiped  off  the  surface  as  usual.  A moist- 
ened paper  being  then  laid  upon  the  ink- 
ed surface,  the  outlines  inignt.be  trans- 
ferred therefrom  to  the  paper  by  burnish- 
, iug  the  back  of  it  with  any  proper  and 
smooth  instrument. 

“ The  Editor  put  this  method  to  the 
proof,  and  thus  obtained  the  outlines  of 
the  object  he  drew  upon  the  gummed  sur- 
face of  the  glass  transferred  upon  the 
paper.  The  success  of  the  experiment 
was  not,  however,  sufficient  to  merit  the 
‘reward  of  the  Society.  ' * ' » 

“ Now,  he  would  suggesf,  that  a thin 
plate  of  glass,  coated  eitlier  with  ■&  solu- 
tion of  gum  arabic,  or  with  a mixture  of 
gum  arabic  and  isinglass,  might  be  sub- 
stituted for  the  French  glass-paper  with 
every  prospect  of  success ; and  the  out- 
lines of  any  object  traced  upon  it  might 
be  filled  with  calomel,  be  reversed,  and 
transferred  to  the  surface  of  the  etching- 
ground  in  the  manner  done  by  Mr.  Kel- 
saH.  Doing  the  glass  over  with  a fresh 
coat  of  gum  would  render  it  again  fit  for 
service. 

44  We  also  think  that  a thin  plate  of 
lantern-horn  might  be  conveniently  em- 
ployed as  a substitute  for  the  French 
glass-paper,  and  at  a much  cheaper  rate; 
although  it  would  not  possess  the  great 
advantage  of  the  capability  of  being 
used  repeatedly,  which  the  prepared 
glass-plates  do."’ 
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EIGHT-WHEELED  COACHES.  ' 

About  the  end  of  last  century,  there 
were  several  stage  coaches  constructed 
with  eight  wheels.  Two  plied  for  some 
time  between  Bath  and  Bristol,  and  they 
were  so  constructed  that  each  wheel  sup- 
• ported  its  share  of  the  load,  carrying  its 
proportion,  aud  no  more,  over  every  ob- 
struction; the  consequence  was,  that 
when  a wheel  passed  over  a stone  two 
inches  high,  the  middle  part  of  the  Car- 
riage rising  only  an  eighth  part  of  two 
inches,  or  one  auarter  of  an  inch,  they 
were,  perhaps,  the  easiest  coaches  to  pas- 
sengers that  were  ever  sat  in.  There  is 
now  (1820)  living  in  Bristol,  a man  who 
constantly  drove  one  of  these  coaches. 
He  informs  me,  they  carried  14  inside 
and  16  outside  passengers,  besides  bag- 
gage. With  this  enormous  load,  he 
used  to  go  between  the  two  cities,  twelve 
miles  of  road,  at  that  time  much  more 
hilly  and  in  worse  condition  than  at  pre- 
sent, with  four  indifferent  horses,  in  two 
hours.  I understand  the  reason  why 
these  coaches  were  discontinued  was, 
that,  as  they  carried  at  a low  price  they 
were  often  filled  with  a crowd  of  mean 
people,  which  disgusted  the  more  res- 
pectable travellers,  to  whom  alone  the 
proprietors  could  look  for  permanent 
custom ; the  coaches,  of  course,  dropped. 
This,  however,  does  not  affect  their  prin- 
ciple as  machines;  on  the  contrary,  the 
report  of  them  tends  greatly  to  confirm 
the  theory  I have  attempted  to  establish 
(that  the  greater  the  number  of  wheels, 
among  which  a weight  is  distributed, 
the  easier  will  be  the  draught). — Essay 
on  Wheel  Carriages , by  Joseph  Storrs 
Fry . 

TEMPERATURE  OP  THE  INTERIOR  OP 
THB  EARTH. 

The  circumstance  of  the  Earth's  being 
flattened  at  the  poles,  and  protuberant 
at  the  equator,  is  the  natural  and  neces- 
sary result  of  its  rotation  on  its  axis. 
But,  in  order  that  it  might  yield  to  the 
force  resulting  from  such  a motion,  the 
matter  of  which  it  is  composed  must 
have  been  soft.  Now,  although  water 
is  capable  of  being  compressed,  and  as 
far  as  we  can  judge,  of  taking  any  de- 
gree of  density,  according  to  the  force 


exerted  upon  it,  atill  the  shape  of  the 
earth  is  not  that  which  would  have  re- 
sulted From  such  a mass  of  water . — 
There  may  be  particular  portions  of  the 
sea  that  extend  to  the  depth  of  several 
miles,  as  there  are  particular  points  of 
the  solid  crust  of  continents  that  rnifto 
this  height  above  the  genejral  ; level. 
Still  we  have  reason  to  believe,  that  the 
average  depth  of  the  ocean  does  not 
much  exceed  3,000  feet.  It  is  thought, 
that  heat  may  have  been  the  original 
cause  of  the  fluidity1  of  the  earth,  and 
that  there  may  still  remain  ertbugh  to 
keep  the' interior  portions  in  the  same 
state.  The  more  this  subject  has  been 
examined,  the  more  the  evidence  has  ac- 
cumulated in  favour  of  the  position,  that 
the  temperature  increases  as  we  descend 
below  the  surface.  There  are  nume- 
rous instances  in  which  we  have  been 
able,  by  means  of  natural  or  artificial 
excavations,  to  penetrate  to  the  depth 
of  from  1300  to  1600  feet.  The  general 
inference,  from  all  the  observations 
made  in  different  parts  of  the  earth  is, 
that  there  is  an  increase  of  heat  amount- 
ing to  about  1®  Pahr.  for  every  46  feet 
in  depth  ; that  at  the  depth  of  10,000 
feet,  the  heat  would  be  sufficient  to  boil 
water ; and,  that  at  the  depth  of  about 
100  miles,  or  -fa  part  of  the  distance  to 
the  centre,  the  heat  would  be  intense 
enough  to  melt  most  of  the  earths  And 
stones  that  are  known  to  enter  into  the 
composition  of  the  globe.  These  facts 
and  inferences  have  an  important  bear- 
ing upon  the  phenomena  of  eaithobakes 
and  volcanoes,  and  open  a wide  field  of 
speculation  to  the  natural  historian  and 
geologist.—- American  Almanac . 


NEW  TANNING  MATERIAL. 

A physician  of  Narbonne  has  discover- 
ed that  tlie  husk  of  the  grape,  alter  ’being 
deprived  of  its  alcohol  by  distillation, 
may  be  employed  as  a substitute  for  oak 
bark  in  tanning  leather.  The  employ- 
ment of  this  substitute  offers  the  follow- 
ing advantages.  1.  It  does  the  business 
in  less  time,  from  thirty-five  to  forty-five 
hours  being  sufficient  2.  It  is  cheaper 
than  oak  bark.  3.  It  imparts  to-' the 
leather  an  agreeable  odour.  , And, 
4.  Leather  thus  prepared  is  said  to  last 
twice  as  long  as  that  made  with  oak  bark. 
— Recueil  Industrie!. 

* •■**,• 
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CHINESE  SECRET  IN  DYEING. 

The  Chinese  never  attempt  to  dye  any 
fine  silks  with  rich  colours  till  the  north- 
east monsoon,  called  by  them  Pak  Fung, 
sets  in,  which  it  generally  does  about  the 
end  of  September,  when  the  air  becomes 
so  excessively  dry,  that  floors  of  wood, 
not  sufficiently  seasoned,  have  been 
known  to  open  an  inch  at  least.  This 
attention  to  the  state  of  the  atmosphere 
constitutes  the  whole  secret  of  the  great 
brightness  and  durability  of  the  Chinese 
colours. 


PREJUDICE  AGAINST  INNOVATORS. 

u I was  the  first  person  who  attempted 
the  use  of  mules — certainly  in  the  South- 
ern States,  if  not  in  the  United  States — 
for  the  purpose  of  agriculture.  I was 
ridiculed  by  old  and  young : but  I have 
lived  to  see  the  only  limit  to  their  use  is 
the  circumstances  of  the  planter.  J was 
the  first  to  attempt  to  dam  out  the  inun- 
dations of  the  Pee  Dee,  and  consequent 
thereon  had  well  nigh  been  deprived  of  a 
seat  in  Congress,  because  it  was  thought 
any  man  who  believed  he  could  keep  the 
fresh  from  his  low  grounds  was  too  big  a 
fool  to  go  to  Congress.  Now,  there  is 
nearly  as  much  swamp  land  reclaimed 
from  freshets  in  South  Carolina  as  on  the 
Mississipi.” — Mr.  D.  R.  William* — 
Franklin  Journal. 


LIST  OF  NEW  PATENTS  GRANTED  FROM 

2isr  OF  MARCH  TO  TIIE  21st  OF  APRIL, 

I6S1. 

Thomas  Brunton,  of  Park-square,  Regent’s- park, 
Bsq..  for  an  improvement  in  certain  apparatus,  ren- 
dering the  same  applicable  to  distilling,  commu- 
nicated to  him  by  a certain  foreigner  residing  abroad. 
Si*  months,  to  specify,  28th  March,  1831. 

Thomas  Coleman,  of  St.  Alban's,  training  groom, 
for  an  improved  roller  for  horses.  Six  months,  29th 
March,  1831. 

Andrew  Ure,  of  Finsbury-circus,  M.D.,  for  an 
improved  apparatus  for  distilling.  8ix  months,  31st 
■ March,  1831. 

John  Wallace,  of  Leith,  brasier,  for  an  improve- 
meat  or  improvements  upon  tbeesfety-heerth,  tor  the 
use  of  vessels.  Six  months,  31st  March,  1831. 

James  Slater,  of  Salford,  bleacher,  for  certain  im- 
provement! in  the  method  of  generating  steam  or 
vapour  applicable  as  a moving  power,  and  to  arts 
and  manufactures ; and  also  for  improvements  in 
veaaels,  or  machinery  employed  for  that  purpose. — 
Six  months,  2nd  April,  1831. 

William  Rutherford,  Jun.,  of  Jedburgh,  writer 
and  be uk -agent,  for  a combination  or  arrangement 
of  apparatus  or  mechanism  to  be  used  by  itself,  or 
applied  to  lacks  and  other  fastenings,  for  more  effec- 


tually protecting  property.  Six  months,  14th  April, 
1831. 


Samuel  Morand,  of  Manchester,  merchant,  for  an 
improved  stretching-macbine.  Six  months,  14th 
April,  1831. 

Thomas  Brunton,  of  Park-square,  Regeut’s-park, 
Es<p,  for  an  improvement  Id  certain  apparatus,  ren- 
dering the  tame  applicable  to  steam-engines ; com- 
municated to  him  by  a certaiu  foreigner  residing 
abroad.  Six  months,  I4th  April,  1831. 


Thomas  Brunton,  of  Park-square,  Regent's-park , 
Esq.,  for  an  improvement  in  certain  apparatus,  ren- 
dering the  same  applicable  for  making  or  refining 
sugar ; communicated  to  him  by  a certain  foreigner 
residing  abroad.  Six  months,  14th  April,  1831. 


Thomas  Gaunt,  of  Chapman-street,  Islington, 
gentleman,  and  George  Frederick  Eckstein,  of  Hol- 
born,  stove  and  grate  manufacturer,  for  an  improved 
fire-grate.  Six  months,  14th  April,  1831. 


MINOR  CORRESPONDENCE. 

JV un- Piper.— Sir , — In  No.  341,  Mr.  Baddelev 
makes  somes  remarks  with  respect  to  the  plumber** 
harvest,  as  he  calls  it.  I am  of  his  opinion  on  that 
head  ; but  I want  to  kuow  from  Mr.  B.,  whether  it 
it  the  frost,  or  the  force  of  water  after  the  frost 
which  bursts  the  lead  pipes  f He  has  not  explained 
this  to  my  satisfaction.  As  to  the  ferules,  the  old  sort 
are  not  the  right  sort  for  cast-iron ; I saw  a screw 
ferule  some . time  back,  at  Mr.  Smith’s  glass  ware- 
house, Great  Castle-street,  Regent-street. — Yours, 
&c.,  Am  Inquirer  after  Practical  Know- 
ledge. 

Smote  Jacks. — Sir,— Allow  me  to  request  you,  or 
any  of  yonr  readers,  will  have  the  goodness  to  in- 
form me,  whether  there  is  such  a thing  as  a smoke- 
jack  with  a vertical,  instead  of  a horizontal  fly,  in 
the  chimney,  and  where  one  may  be  seen  or  procured. 
—Yours,  dec.,  A Constant  Rxxuxa.— April  13, 
1831. 

Comparative  Economy  of  Planting  in  Horisonta 
and  Diagonal  Lines. — Sir, — In  the  communication 
on  this  subject,  inserted  in  your  number  of  this  day, 
there  is  a slight  omission  in  the  diagonal  lined 
figure,  which  renders  the  description,  in  some  parts, 
not  explanatory  of  the  figure.  There  should  have 
been  a faint  or  dotted  line  from  B to  ,D,  passing 
through  the  points  f and  a.  The  point  where  it  in- 
tersects the  hue  AC,  I have  called  e throughout  my 
letter.  I make  it  a faint  line,  because  it  is  necessary 
only  in  the  proof  of  the  thing,  which  is  scarcely 
clear  enough  without  it.  There  is  also  a slight  mis- 
take in  the  following  sentence  : — " From  the  nature 
of  the  figure,  all  these  lines  will  form  a series  in 
arithmetical  proportion,  of  which  the  first,  y s,  is  un- 
known, and  the  last,  ejr,  known=7-0710ei7  feet,*’ 
Instead  of  a a it  should  have  been  A.C,  the  hypo- 
thenuse.— Yours,  Sic.,  8.  B.— London,  April  Q, 
1831. 

Iran  Bridges. — Sir Through  the  medium  of  you  r 
very  useful  Magazine,  I wish  to  stop  the  disse- 
mination of  a falsehood,  respecting  the  invention  of 
iron  bridges.  Cerlile,  in  bis  Lifeef  Tom  Pains,  says, 
“ In  the  year  1787  Sir.  Paine  returned  to  Europe, 
and  first  proceeded  to  Paris.  where  he  obtained  con- 
siderable applause  by  a model  of  an  iron  bridge, 
which  he  presented  to  the  Academy  of  Sciences. 
The  iron  bridge  is  now  becomiug  in  general  use,  in 
almost  all  new  erections,  and  will  doubtless,  in  a 
lew  years,  supersede  the  more  tedious  and  expensive 
method  of  building  bridges  with  stone;  bow  few 
are  those  who  walk  across  the  bridge  of  Vauxhall, 
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and  call  to  mind  that  Thomas  Pain*  vm  the  'first  to 
suggest  and  recommend  the  use  of  the  iron  bridge  !*’ 
Now,  Mr.  Editor,  in  the  year  1779.  there  was  an 
iron  bridge  erected  over  the  Kiver  Severn,  near 
Broseley  iu  Shropshire;  which  period,  unfortunately 
for  Mr.  Carlile,  happens  to  be  full  eight  years  prior 
to  Mr.  Paine’s  exhibition  of  his  model  in  Pans. — 
Tours,  Arc.  An  Old  Tiiikeb,  April  6/A,  1831. 

The  Pat tnt  Tuning-Tub. — Sir,  Seeing  in  No. 400, 
a very  neat  suggestion  for  an  improvement  in  the 
tlute,  I beg  leave  to  submit  the  following  to  the  uo- 
tice  of  your  readers.  Allowing  the  excellence  of 
the  patent  tube  for  tuning  the  instrument  as  it  exists 
at  present,  would  it  not  be  better  if  this  were  con- 
structed with  a screw  instead  of  a slide  * The  ad- 
vantage arising  from  this  would  be  in  the  increased 
steadiuess  of  this  part  of  the  instrument  ; the  disad^ 
vantage  only  in  the  additional  weight  of  metal,  which 
would  be  comparatively  very  trilling.  Further, 
would  not  the  screw  be  also  advantageous  iu  the 
otiier  joints  of  the  instrument:1 — Youis,&c.  Tibia. 


from  two  thousand  to  two  thousand  three  hundred 
millions  of  dollars,  of  which  three-fourths  are  raet*l 
and  the  remaiiung  fourth  banks’  uotes,  payable'  on 
demand,  and  Government  paper,  redeemable  at  the 
option  of  the  issuers. 

• • * » 

Colour i from  Potato t Viewers. — A Scotch  Taper  has 
erroneously  ascribed  to  Lord  St.  Clair  (Sir  John  Sin- 
clair) the  discovery  of  a beautiful  colour  extiurted 
from  the  flower  or  the  potatoe.  It  la  long  since  the 
French  scavane  were  aware  of  the  possibility  of  ap- 
plying the  liquor  Of  the  potatoe.  and  also  the  flowers 
of  that  plant,  to  the  art  of  dyeing.  M.  Fouques  has 
shown,  by  experiments  made  with  Cadat  de  Vaux. 
that  thread  and  cottons  plunged  in  potatoe  liquor 
took  a grey  colour  ; and  in  1817.  a chemist  of  Co- 
penhagen pointed  out,  in  a scientific  journal,  a simple 
method  ot  obtaining  with  the  flowers  of  the  solanum 
tukerorum  a beautiful  yellow  colour.  He  has  dyed 
in  this  manner  linen,  cottou.and  even  woollen  cloths, 
which  took  a strong  green  colour  by  immersion  in  a 
blue  tincture.— Recuail  Indus  trie  l 


Cast-Iron  Gutters  are  recommended  in  the  Me- 
chanics’ Magazine  by  a Son  of  *'  Vulcan and  he 
tells  us  that  the  frequent  cause  of  fire  arises  from 
'*  the  necessity  of  repairing  lead  gutters,  which  re- 
quires the  use  of  braaiers  on  the  roof,”  He  further 
informs  us,  that  “ it  was  io  this  way  old  Drury 
Lane  Theatre  is  supposed  to  have  caught  fire.? 
Now,  Sir,  I am  au  old  tinker,  but  1 never  knew 
braaiers  employed  to  do  plumbers'  work,  I hope 
when  ’*  Vulcan”  tends  to  you  again,  that  he  will 
write  something  more  to  the  purpose,— Yours,  dec. 
A*  Old  Tinkku,  April  6,1831. 

« 1 * 

Poetical  Quotation  Reclaimed. — Sir,  Dr.  Isaac 
Watts,  in  bis  Improvement  of  the  Mind,  part  i.  chap, 
i*.  quotes  from  Virgil  the  vell-kuown  Ime — 

" Fas  est,  et  ab  hosie  docert  t 

and,  in  his  impressive  manner,  thus  paraphrases  the 
idea  of  the  Latin  poet: — 

**  Selxe  upon  truth,  where’er  *tis  found. 

Amongst  your  friends,  amongst  your  foes. 

On  Christian  or  on  Heathen  ground  ; 

The  flower's  divine  where'er  it  grows  : 

Neglect  the  prickles,  and  assume  the  rose.” 

Dr.  Watts  was  born  1674,  and  died  174.1 ; and  Wes- 
ey  was  born  1703.  and  died  1791.  ’1  have  been  in- 
duced to  forward  the  above,  iu  consequence  of  the 
Kota  which  appears  at  p.  112,  Mechanics'  Magazine. 
— Yours,  Sec.  WILLIAM  Blok,  spit  a Me  If  t Meeha- 
nics'  Institution,  April  10,  IBS  1.  ■> 

TA  note  to  the  above  effect  has  also  been  received 
from  Netno, jun.J 


MISCELLANEOUS. 

, . : • • * * t 

Eultr. — 'Hits  celebrated  mathematician,  before  his 
death,  expressed  a wish  that,  for  each  forty  conse- 
cutive years  after  his  decease.,  the  Memohs  of  the  Nt. 
Petersburg!)  Academy  of  Sciences  should  contain  a 

Crtiou  of  hie  posthumous  papers.  This  request  has 
fu  most  religiously  complied  with,  the  forty 
years  having  terminated  in  1821.  But  there  still 
remain  fourteen  more  dissertations  of  Euler’s,  which 
are  now  published  in  the  eleventh  volume  of  the 
Memoirs  of  the  Academy. — Monthly  Review. 


Comparative  Wealth  — Mr.  Albert  -Gallatin,  the 
Secretary  of  the  American  Treasury,  in  a pamphlet 
which  he  has  lately  published  on  the  Cun ency,  gives 
the  following  comparative  estimates  of  the  amount  of 
specie  and  paper  possessed  by  different  countries:— 
Russia,  f.>ur  dollars  per  head  ; the  United  States, 
six  dollars;  Franre,  from  thirteen  and  a half  to  fif- 
teen dollars;  Great  Britain  and  Ireland,  fourteen 
dollars.  Total  currency  of  Furope  and  Amrrica, 


Quackery  no  Novelty. — The  cotlyrium  of  Danaus 
was  sold  at  Constantinople  for  120  numismata,  and 
the  colical  antidote  of  Nicostratus  for  2 talents  ; in 
short,  we  find  an  unbounded  credulity  with  respect  to 
the  powers  of  most  mediciues,  from  the  elixir  apd  al- 
kahest of  Paracelsus  and  Van  Helmont  to  tbe  tar- 
water  of  Iliehop  Berkeley,  the  metallic -tractors  of 
Perkins,  and  the  auimal  magnetism  of  Messrs.  Pres- 
cott.—Dr.  Paris. 

> * , • i.  • 

- Phosphorus  Match  Light. — The  following  receipt 
was  for  some  time  the  subject  of  a patent  possessed 
by  M.  Derepas,  of  Paris:— Into  a large  flask,  heated 
in  a sand  bath,  put  eight  parts  of  pure  phosphorus; 
which  you  are  to  half  melt,  without  allowiug  it  to 
oxidize.  Add  four  equal  parts  of  magnesia;  begin 
to  mix  the  whole  at  a heat  of  214*5S  Fahr. ; reduce 
tbe  heat  gradually  to  IOS'25*,  and  in  about  an  hout 
you  will  have  a fatty  powder,  which  is  to  be  put 
into  bottles.'and  w fieri  cold,  carefully  stopped,  litis 
substance  will  instantly  inflame  a common  match.  < • 

Artificial  Ears  and  Eyes. — Signor  Vorlez,  of  Flo- 
rence. when  a very  old  mitt,  in  the  beginning  of  the 
last  century,  was  the  original  inventor  of  the  artificial 
ear  ; he  also  constructed  an  artificial  ere : both  or 
which  were  highly  creditable  to  his  talents. — Curtis 
on  the  Ear. 

, , * ■ ...  - * 

A 

• Military  Aeon etics.— The  Spanish  soldiers  were,  it 
seems,  formerly  practically  acquainted  with,  acous- 
tics; for  we  read,  that  by  means  of  a lqng,ear-truir» 
pet  placed  on  the  ground  they  were  accustomed  to 
listen  to  tbe  conversation  of  the  eoeqiy’s  sentinels 
placed, at  a great  distance  from  them. — Hid. 

.1  . . . ! 

,r  • - ••  ...•  , . • 

interim  notices.  , 

1 Volume  XIV.  may  be  now  had  complete  hi  boards, 
embellished  with  a large  engraved  sheet  of  Auto- 
graphical  Memoirs  of  eminent  Men  -of  Science. 
Engineers,  and  Mechanics  of  the,  Nineteenth  Cen- 
tury, 

* * • . , * 

Communications  received  from  Mr.  N.  White — 

II.  J.-M armor— S.  H.  P.— Uezroit— W.  T.  It— A 
Subsciiber  to  the  Railways— Mr.  Flymteil — Mr; 
Hughes — A Believer  in  Perpetual  Motion. 

i s • , 

...  ■■  . r-  ■' 

LONDON  . Published  for  the  Editor  and  Proprietor,  * 
by  M.  SALMON,  at  the  Mechanics’* Magtflun 
’ Office,  No. ‘115,  Fleet  Street;  where 'Comfiiuni- 
cations  (post  panl)  ate  requested  to  he  addressed. 
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AN  ITINERANT  OBSERVATORY,  OR 
PLEASURE  HOUSE. 

Sir, — An  expedition  before  setting 
out  to  explore  the  interior  of  a strange 
country,  ought  to  he  provided  with 
every  possible  convenience,  but  such 
especially  as  may  tend  to  forward  the 
primary  object  of  the  undertaking.  It 
occurs  to  me,  that  on  occasions  of  this 
nature  it  would  be  beneficial  to  have  a 
house  transportable  on  a mere  carriage- 
frame  or  kind  of  dray,  and  capable, 
when  placed  on  the  ground,  of  being 
raised  to  a height  of  from  25  to  30  feet, 
containing  three  separate  apartments, 
one  above  the  other,  and  Laving  an 
internal  communication  by  one  or  more 
short  ladders.  It  might,  likewise,  be 
serviceable  in  another  wav.  In  the  do- 
mains of  most  of  our  nobility  and  gentry 
there  are  favourite  spots  commanding  in- 
teresting views  of  the  surrounding  coun- 
try, placed  upon  which,  such  a house  as 
we  are  speaking  of,  would  be  at  once  an 
ornament  and  a pleasant  resort  for  vi- 
sitors during  the  summer.  Its  being  so 
portable  a vehicle  would  also  be  a great 
recommendation,  for  it  might  be  carried 
to  places  on  which  it  would  be  highly 
dangerous  to  have  a fixed  building,  and 
in  severe  weather  it  might  be  preserved 
under  the  cover  of  some  shed. 

The  principle  on  which  I should  pro- 
pose to  construct  this  carriageable- 
* Louse,  would  be  the  well-known  one  of 
the  sliding  tubes  used  for  telescopes 
and  other  optical  instruments.  As  seen 
in  the  prefixed  engraving,  its  elevation 
would  much  resemble  the  Chinese  Pa- 
goda, so  universally  admired  for  orna- 
mental effect.  A tew  words  may  be 
necessary  in  further  explanation  of  the 
engraving.  It  will  be  observed,  that 
the  apartments  are  three  in  number,  de- 
creasing upwards ; the  lower  ^ne  sup- 
posed about  the  size  of  an  ordinary 
caravan,  capable  of  containing  the  two 
lesser  ones,  in  which  state  it  is  shown  in 
fig.  1,  packed  up  and  placed  on  wheels ; 
the  roof  forminga  perfect  shelter  for  the 
whole,  without  any  appearance  of  the 
projecting  eaves  seen  in  the  elevation. 
At  the  sides  of  the  carriage  hang  the 
8 poles,  ab%  cd ; four  in  the  form  of  a 
crane,  and  the  remainder  straight.  The 
first  set,  a 6,  are  for  screwing  iuto  the 
corners  of  the  ground-floor  apartment, 
to  sustain  the  weight  of  the  upper 
rooms;  and  the  second  kind,  cd,  are 


used  for  the  same  reason  as  a stay  to 
the  floor  above.  To  prevent  the  rain 
from  entering  at  the  joinings,  the  small- 
er rooms  have  a broad  band  of  water- 
proof canvass,  Bailed  on  the  outside 
round  the  lower  edge,  in  such  a way, 
that  it  may  turn  op>  against  the  side 
when  the  rooms  are  to  be  lowered  into 
each  other.  To  add  to  the  firmness  of 
the  structure,  it  might  have  a pole 
passing  through  the  centres  of  the  two 
apartments,  and  as  the  bottom  one  need 
not  be  boarded,  it  could  easily  be  made 
secure  in  the  ground ; or  with  or  with- 
out this,  cords  might  be  used,  as  In  fit- 
ting up  a tent,  stretching  from  the  roof 
to  stakes  driven  well  into  the  earth. 
This  contrivance  might  doubtless  be  al- 
together much  improved  upon,  the  pre- 
sent being  but  a crude  suggestion ; but 
this  I leave  to  the  ingenuity  of  more 
skilful  artists  than  myself:  all  I shall 
add,  in  conclusion,  is,  that  what  may 
perhaps  appear  the  greatest  difficulty  in 
practice,  namely,  to  raise  the  rooms  the 
one  above  the  other,  would  require  little 
else  than  the  common  pulley  worked  by 
3 or  4 hands  to  effect.  The  two  uppcij 
rooms  would  be  first  hoisted  up  toge- 
gether,  and  made  to  rest  on  4 pillars, 
as  a b.  Next,  the  lesser  room  would 
have  to  be  raised  and  secured  after  tlie 
same  manner,  by  the  straight  pillars  ccf, 
fastened  into  the  corners  of  the  middle 
chamber^ 

Among  some  of  the  uses  to  which 
houses  of  this  description  might  be  use- 
fully applied,  it  is  not  unreasonable  to 
suppose,  it  would  be  of  service  in  taking 
views  of  low  flat  country  where  a pros- 
pect could  not  otherwise  he  obtained  ; 
and  in  travelling,  its  advantages  might 
consist  in  elevatiug  its  inmates  above 
marshy  land,  and,  when  removed,  it  could 
be  used  to  carry  baggage,  in  addition 
to  all  its  own  furniture. — Yours,  &c. 

Henry  D . 

Liverpool,  March,  1831. 


sir  john  Sinclair’s  correspondence.* 

It  has  lately  become  the  fashion  for  a 
man  to  do  many  things  in  his  lifetime 
which  formerly  he  would  have  left  for 
his  heirs,  executors,  administrators,  or 
assigns,  to  do  after  him : thus  we  have 

* The  Correspondence  of  Sir  John  Sinclair.  Bart, 
with  various  Eminent  Characters,  Arc.  London  : 
Colburn  and  Bentley.  C vols.  8vo.  1831. 
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had  collectors  of  books,  untiqnities,  and 
pictures,  who,  in  the  last  century,  would 
as  soon  have  thought  of  parting  with 
their  dearly-acquired  and  much-prized 
museums  or  libraries  before  the  breath 
was  out  of  their  body,  as  of  navigating 
the  Thames  against  wind  and  tide,  now 
calling  a sale  of  their  curiosities  with  as 
much  indifference  as  a professional  vend- 
er of  them.  This  mania  for  doing  in 
time  present,  what  used  to  be  left  for 
44  time  and  the  curious,1'  would  seem  to 
be  extending  to  the  publication  of  cor- 
respondences, if  we  are  to  judge  from 
the  two  well-got  up  volumes  before  us. 
it  used  to  be  reckoned  indelicate  to  pub- 
lish the  memoirs  or  correspondence  of 
any  habitant  of  this  breathing  world; 
but  the  worthy  agricultural  and  factotum 
Baronet  lias  led  the  van  in  the  attack  on 
this  old  custom,  and  boldly  ventured 
into  the  field  in  his  own  proper  person — 
u alive  and  hearty.’*  Perhaps  this  is  as 
well  as  the  old  way ; and  we  care  not  if 
the  example  be  followed  as  generally  as 
that  of  the  curiosity-collectors  aforesaid. 

Every  body  must,  somehow  or  other, 

4 have  heard  of  Sir  John  Sinclair — he  has 
been  so  often  before  the  public  in  one 
shape  or  other,  generally  with  some 
hopeful  scheme  for  the  eradication  of 
Poverty  in  these  islands,  or  paying  off 
the  National  Debt  in  a twinkling, 
that  he  is  usually  set  down  for  a 
well-meaning,  but  not  very  profound, 
44  active*' — Scotch  Baronet.  He  opens 
his  book  with  an  opinion  of  a certain 
Abbe,  who  was  one  of  his  ten  thou- 
sand correspondents,  that  he,  the  said 
Sir  John,  is  the  man  of  the  greatest  ac- 
quaintance in  Europe — and  follows  it  up 
by  a short  sketch  of  his  44  birth,  parent- 
age, and  education,  life,  character,  and 
behaviour;”  and  an  enumeration  of  a 
few  of  the  great  acquaintance  alluded  to. 
It  must  be  admitted  that  these  lists  are 
rather  imposing , inasmuch  as  they  com- 
prise, along  with  a multitudinous  array  of 
wool-growers  and  liog-feeders,  a very 
numerous  assortment  of  the  Kings  and 
Statesmen  who  have  figured  on  the  stage 
in  Sir  John's  lifetime — no  less  than  se- 
venty-seven years.  Many  of  these,  how- 
ever, occupy  nearly  as  much  space  in  the 
I ndex  as  in  the  body  of  the  book,  al- 
though no  small  knowledge  of  the  use- 
ful art  of  book-making  is  displayed  in 
the  getting  up.  Eor  instance,  one  of 
these  illustrious  letter-writers  is  the  late 
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Lord  Castlereagh  : after  giving  a sketch 
of  his  Lordship’s  career,  (one  way  of 
eking  out  a work)  we  come  to  the  only 
specimen  of  his  epistolary  powers  with 
which  Sir  John  has  favoured  us — simply 
because  it  is  the  only  one  with  which  he 
ever  favoured  Sir  John.  Mark  with  what 
extreme  accuracy,  ami  with  what  due 
attention  to  etiquette,  the  important 
communication  is  ushered  in  : — 

“ Letter  from  Lord  Castlereagh  to  the 

Right  Hon.  Sir  John  Sinclair,  Bart. 

“ St.  Janujt  Sqvart , 4 th  July,  1813. 

*•  My  dear  Sir, 

“ 1 have  to  acknowledge  your  letter,  and 
the  note  accompanying  it,  of  the  29th  of  . 
last  month  ; and  must  beg  to  refer  you 
to  my  Lord  Liverpool  on  the  subject  to 
which  it  relates  ; it  being  a matter  more 
for  bis  Lordship  than  myself  to  consider 
and  determine  upon. — I have  the  honour 
to  be.  my  dear  Sir,  your  most  obedient 
humble  servant, 

“ Castlereagh.  , 
44  Sir  John  Sinclair,  Bart.” 

There  are  many  more  such  every-day 
notes  as  these,  of  no  use  to  any  one  but 
theowner  ; and  which  only  serve  to  give 
the  barkers  of  literary  ware  an  opportu- 
nity of  vaunting  as  to  the  vast  extent 
and  variety  of  Sir  John’s  noble  con- 
nexions. 

Lord  Castlereagh  does  not  come  in  for 
much  praise  from  Sir  John,  for  no  other 
reason,  apparently,  than  that  he  was  no 
very  ardent  admirer  of  the  Baronet’s. « 
The  degree  of  warmth  or  coldness  with 
which  any  Minister  listened  to  his  plans, 
seems  to  have  been  the  key  to  his  opinion 
of  him.  Thus,  Pitt,  who  at  one  time 
mightily  affronted  him  by  neglect,  and 
at  another  set  him  on  his  favourite  hobby 
— the  Board  of  Agriculture — is  spoken 
of  rather  in  a mixed  strain — good  and  ill 
together — while  of  the  merits  of  Lord 
Melville  there  is  no  doul/t  in  the  world, 
for  the  noble  Lord  was  a Scotchman, 
and  always  took  the  plans  of  Sir  John 
Sinclair  into  consideration  ! A sure  sign 
of  strength  of  mind. 

We  expected  to  have  found  much 
more  interesting  matter  relating  to  agri- 
culture and  manufactures  than  we  have 
succeeded  in  discovering.  Some  letters 
of  Washington,  one  of  which  gives  a 
rapid  sketch  of  the  United  States,  which 
we  might  perhaps  have  quoted,  did  our 
limits  permit,  are  by  far  the  most  valua- 
ble of  all — indeed,  the  glory  of  America 
seems  to  have  paid  much  more  attention 
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THEORY  OF  LOCOMOTION. 

(Cone ludtd  from  our  Utt .) 

Sir, — 1 resume  this  subject  with  a few 
words  in  regard  to  abutments.  Saxula 
does  not  appear  to  have  acquired  very 
' jdear  ideas  respecting  the  third  law  of 
motion.  The  existence  of  force  can  hardly 
be  conceived,  unless  in  reference  to  two 
or  more  bodies ; any  more  than  we  can 
have  any  idea  of  the  motion  of  a body, 
which  should  exist  alone  in  universal 
space.  The  action  of  force  appears  to 
..  be  necessarily  reciprocal,  or,  in  other 
words,  action  and  re-action  are  equal. 
Hence,  in  the  case  of  motion,  bodies  are 
abutments  or  mutual  points  of  re-action 
for  each  other;  and  therefore  Archimedes 
(and  Saxula  strengthens  himself  with 
the  celebrated  saying  of  his)  did  not  re- 
quire a position  out  of  the  world  in  order 
to  move  it — he  in  reality  did  move  it 
when  he  hurled  his  missiles  on  the  Roman 
fleet.  In  the  mutual  action  of  two  bo- 
dies, no  reason  can  be  assigned  why  the 
force  must  of  necessity  be  situated  in  one 
of  them  in  particular,  and  not  in  the 
other.  Though  it  is  convenient  at  times 
to  consider  the  forces  of  bodies  as  resid- 
ing in  their  common  centre  of  inertia,  to 
which,  as  a fixed  point,  their  mutual  mo- 
tions may  be  referred;  and  though  in 
some  cases,  as  that  of  a magnet  and  a 
piece  of  iron,  it  is  difficult  to  say  where 
the  force  actually  exists,  yet  it  is  evident, 
that  in  respect  merely  to  the  mutual  ac- 
tion of  two  bodies,  such  as  comes  within 
the  sphere  of  human  means  to  produce, 
it  is  quite  indifferent  whether  the  force 
be  placed  on  this  or  that ; and  the  same 
must  continue  true  if  one  be  indefinitely 
larger  than  the  other.  Hence  Archi- 
medes demanded  an  unnecessary  condi- 
tion. A and  B arc  two  bodies,  which  are 


to  be  moved  relatively  to  each  other. 
The  power,  it  has  been  seen,  may  be 
placed  on  cither ; and  whether  the  force 


be  unmodified,  or  a lever  be  introduced, 
there  will  be  two  points  of  action,  which 
are  mutually  points  also  of  re-action,  and 
are  identical  with  the  points  with  which 
the  lever  is  in  contact.  One  of  them  is 
also  called  the  fulcrum,  w hich  is  a term 
relative  to  the  lever,  being  its  centre  of 
motion,  and  is  determined,  as  we  have 
already  seen,  by  the  presence  of  the 
power.  If  it  is  placed  in  A,  the  fulcrum 
is  at  a , and  the  abutment  or  point  of  re- 
action is  at  b;  whilst  the  lever  is  of  the 
first  order,  and  the  force  and  effect  of 
equal  intensity.  If  the  power  is  placed 
in  B,  the  fulcrum  is  at  h , and  the  abut- 
ment is  at  a ; whilst  the  lever  is  of  the 
second  order,  and  of  double  efficiency. 
Now,  this  is  true,  whether  the  bodies  be 
equally  moveable,  or  one  of  them  be  im- 
moveable, as  it  is  called ; that  is,  whose 
motion  is  not  appreciable,  for  the  essen- 
tial conditions  remain  unaltered,  and  the 
difference  is  only  as  to  the  distance  of 
motion  (not  its  quantity),  that  one  has 
more  than  the  other  from  a quiescent 
point,  for  which  point  we  may  take  their 
common  centre  of  inertia. 

The  abutments  here  spoken  of,  are  the 
points  of  re-action  as  between  two  bodies. 
The  part  from  which  the  power  acts  on 
the  lever  may  also  be  termed  an  abut- 
ment, I wonder  Saxula  did  not  call  to 
mind  the  reciprocality  of  the  action  of 
force,  and  the  indifference  of  this  law,  to 
the  relative  motions  and  magnitudes  of 
bodies,  when  he  said  that  there  was  a 
struggle  for  the  fulcrumship  between  the 
boat  and  the  water.  Where  did  he  con- 
ceive that  he  could  draw  the  line  where 
one  ended  and  the  other  began  ? From 
what  cause,  and  at  what  moment,  can  he 
assign  an  instantaneous  change — and  if 
not  instantaneous,  where,  in  the  progress 
of  it,  is  the  fulcrum  ? He  will  probably 
answer,  that  the  change  took  place  at 
that  moment  when  the  boat  was  put  in 
motion ; then  the  water  never  was  the 
fulcrum — for  it  never  ceased  to  move. 
This  criterion,  therefore,  of  the  place  of 
the  fulcrum,  fails  for  both  bodies.  The 
truth  is,  that  with  the  action  of  the  force 
there  commenced  a simultaneous  motion 
in  both  bodies.  Whether  the  boat  is 
aground,  or  its  inertia  only  is  to  be  over- 
come, or  whether  it  is  being  rowed,  the 
action  of  the  force  on  the  water  and  the 
boat  is  reciprocal,  the  quantity  of  motion 
in  each  is  the  same,  and  the  only  differ- 
ence is  in  their  comparative  velocities — a 
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difference,  indeed,  which  may  at  first  he 
all  but  infiuite.  Some  may  say,  Where, 
theu,  is  the  disadvantage  of  acting  on  a 
moveable  abutment,  since  the  quantity  of 
motion  produced  is  in  all  cases  the  same  ? 
To  which  it  is  not  digressing  from  this 
branch  of  the  subject  to  reply,  in  the 
words  of  a communication  of  mine,  in- 
serted in  the  11th  volume  of  your  Maga- 
aine,  No.  303,  relative  to  the  action  of 
the  paddle-wheels  of  steam-boats: — M If 
your  correspondent  meant  to  infer  that 
there  is  no  loss  of  power  when  re- action 
is  afforded  by  a yielding  fulcrum,*  be- 
cause action  and  re-action  are  equal,  he 
is  greatly  mistaken.  The  expression, 

* loss  of  power,*  does  not  refer  to  ain  abso- 
lute deficiency  of  effect — for  effects  are  in 
all  cases  proportional  to  their  causes — 
but  to  a production  of  other  effects  than 
those  which  are  desired.”  Thus,  if  the 
bodies  A and  B are  equal,  they  will  each 
be  moved  the  same  distance  from  their 
quiescent  point ; hut  if  B is  indefinitely 
larger  than  A,  the  latter  will  be  moved 
twice  its  former  distance,  which  is  the 
particular  effect  that  is  wished  to  be  pro- 
duced ; while  the  momentum  is  the  same, 
in  each  body  in  both  cases,  the  power  be- 
ing the  same.  The  motion  of  B not  be- 
ing required,  is  superfluous,  and  causes 
a waste  of  power.  From  what  has  been 
said  on  this  head  of  inquiry,  Saxula  will 
not  fail  to  perceive,  without  its  being 
more  particularly  pressed  home  on  his 
attention,  that  there  is  a difference  be- 
tween fulcrum  and  abutment — that  while 
he  was  talking  of  one  he  meant  the  other 
—that  though  we  can  cany  our  fulcrum 
with  us,  we  cannot  climb  to  the  moon, 


because  our  abutment,  in  a resisting  me- 
dium would  soon  fail  us — that  the  place 
which  is  wanted  out  of  our  locomotive- 
machine,  is  a point  for  re-action,  and  not 
for  a fulcrum — and  that  when  he  says, 

“ no  progressive  motion  can  be  had  from 
an  abutment  absolutely  moveable  at  the 
same  rate  as  the  power,”  he  means  an 
abutment  already  moving  at  the  same 
rate  and  in  the  same  direction  as  the  act- 
ing force.  If  he  denies  this  to  be  his 
meaning,  then  I say  the  proposition  may 
peradventurc  be  relevant,  whenever  he 
can  find  an  abutment  which  can  be., 
moved  without  [affording  any  resistance; 
but  under  the  present  constituted  order 
of  tliiugs,  it  is  saying  that  we  cannot  pro- 
duce locomotion  by  acting  against — 
nothing. 

We  come  now  to  the  diagram  that  I 
gave  for  the  purpose  of  convincing  Saxu- 
la, that  locomotion  is  possible,  though 
the  force  should  act  in  a line  falling  be- 
hind the  obstacle  to  be  surmounted.  But 
Saxula  would  rather  not  be  convinced  all 
at  once ; be  chooses  to  wait  till  I have 
pointed  out  where  the  abutment  is  to  be 
placed,  in  what  line  of  direction  the 
power  is  to  act,  and  how  the  force  is  to 
he  represented  by  a weight.  I will  do 
all  this,  though  the  two  former  particulars 
were  not  omitted  before,  for  a line  point- 
ed out  the  direction  of  the  force,  and  its 
terminations  were  the  points  of  action 
and  of  abutment.  The  abutment  here 
mentioned  is  not  that  from  which  loco- 
motion is  obtained,  which  of  course  is  the 
ground,  hut  that  point  in  the  ma- 
chine from  which  the  power  acts  on  the 
lever. 


* 1 used  the  term  iu  this  place  in  its  more  vague  signification  of  ait  abutment.  Though  the  scope  and 
m*aoing  of  a passage  determine  the  sense  in  which  the  word  is  used;  yet  it  would  be  well  if  its  application 
**fe  restricted  to  the  lever.  Saxula  would  have  profited  by  it. 
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Tlie  diagram  in  the  preceding  page  is 
similar  to  the  one  which  accompanied  my 
former  communication,  only  I huvelength- 
enedoutthe  frame  to  admit  thefore-wheel. 
The  same  letters  refer  to  the  same  points 
in  each,  ab  is  a lever  (one  of  the  spokes 
of  a wheel),  d the  point  of  action  (repre- 
senting a crank  on  the  axis  of  the  wheel), 
a the  fulcrum  (or  centre  of  the  wheel), 
and  b the  point  of  re-action  on  the  ground. 
I have  now  represented  the  power  by  a 
how-spring,  abutting  on  the  frame  ac  at 
i,  acting  on  the  lever  at  d,  and  in  a di- 
rection differing  little  from  the  line  di. 
I say  again,  that  if  the  obstacle  6,  sup- 
posing it  to  be  moveable,  can  be  forced 
to  a point  perpendicularly  under  a ; so 
also  the  fulcrum  a,  supposing  it  to  be 
moveable,  can  be  carried  to  a point  per- 
pendicularly over  b ; and  this  can  be 
done  by  “ the  same  kind  of  power , acting 
at  the  same  vlace%  and  in  the  same  way” 
Why  not?  Let  Saxula  or  Hezron  show. 
Here  we  are  at  issue,  upon  a point  so  pal- 
pable and  unqualified,  so  decidedly  right 
or  wrong,  that  there  can  be  no  evasion. 
The  onus  at  present  lies  with  them.  But 
Saxula  wishes  to  see  the  power  represent- 
ed by  a weight.  I would  first  observe, 
that  steam  or  spring-power,  and  gravity, 
being  forces  of  a different  kind,  must  ndt 
be  treated  precisely  in  the  same  way  in 
order  to  produce  the  same  effect.  Let 
kc  be  a lever,  and  dl  a rod,  and  the 
weight  m will  produce  the  same  locomo- 
tive and  ascending  effect  as  the  spring, 
though  its  line  of  gravitation  falls  far 
behind  the  obstacle  to  be  surmounted. 
But  what  will  surprise  Saxula  still  more, 
is,  that  the  weight  o,  though  falling  on 
what  he  considers  to  be  the  right  side  of 
the  obstacle,  will  not  produce  ascending 
locomotion ; but,  on  the  contrary,  will 
force  the  carriage  back,  supposing  it  to 
have  already  surmounted  the  obstacle  in 
part.  The  “ theory ” of  this,  I leave  as 
a puzzle  for  Saxula,  in  return  for  the 
puzzle  with  which  he  treated  your  read- 
ers. He  will  probably  wish  to  know, 
where  I consider  the  abutment  to  be  in 
regard  to  the  force  acting  on  the  points, 
inasmuch  as  1 have  assigned  the  point  i 
for  the  abutment  of  the  spring.  I an- 
swer, nowhere  in  regard  to  the  machine ; 
and  here  is  a great  oversight  in  his 
theory,  for  he  considers  the  motive-power 
of  steam  to  act  precisely  in  the  same  way 
as  a weight ; and  imagines  that  it  ought 
to  produce  the  same  effect  when  sus- 


pended from  the  same  acting  prrintj  al- 
though the  former  has  its  point  of  re- 
action* (subordinate  to  the  machinery) 
within  the  machine  itself.  That  there  is 
a considerable  difference,  may  be  seen 
from  this — that  if  a contracting  force,  a 
spiral  spring,  for  instance,  be  applied  to 
act  from  the  frame  ac  to  p,  or  to  any 
other  point  on  the  lever,  it  will  produce 
ascending  locomotive  effect ; though  the 
weight  will  effect  nothing  on  one  point, 
and  on  some  others  will  produce  even  a 
retrograde  motion.  That  a power  with- 
out the  machine,  acting  on  some  part  of 
it,  shall  produce  locomotion,  while  a 
power  acting  on  the  same  point  from 
within  shall  be  ineffectual,  is  clear 
enough;  but  it  is  not  quite  so  obvious, 
that  a power  without  the  machine  shall 
be  ineflicient,  while  a power  acting  from 
within  on  the  same  point  of  the  same 
lever,  and  in  the  same  direction,  shall 
produce  progressive  motion.  The  ex- 
planation of  this  1 must  leave  for  the 
present.  It  is  singular,  that  though 
Saxula  (or,  at  least,  Mr.  Clive)  admits 
that  the  power  when  carried  by  the 
wheel  does  not  act  like  an  external  force, 
yet  he  illustrates  and  argues  upon  a 
power  which  is  within  the  machine  by 
the  representation  of  a power  out  of  it. 
Besides,  gravity  acts  only  in  one  direc- 
tion, whereas  a motive-force  within  a 
machine  can  act  in  any  direction  in  any 
plane.  I cannot  now  enter  into  the  ques- 
tion, whether  steam-power  can  be  most 
advantageously  employed  by  acting  di- 
rectly on  the  machine,  or  indirectly 
through  the  medium  of  gravitation ; that 
is,  by  making  part  of  the  load  the  direct 
acting  force.  It  is  a curious  subject,  and 
deserving  investigation ; but  let  uotsteam- 
carriage  projectors  take  up  this  idea  too 
hastily,  and  think  to  foster  it  as  “ the 
germ  of  a surprising  growth”  in  patent 
locomotive  inventions;  for,  despite  the 
theory,  it  may  disappoint  their  expect- 
ations. 

I must  now  conclude  with  a few  inci- 
dental and  unconnected  remarks.  Thera 
is  a principle  involved  in  this  subject, 
which  probably  Saxula  has  not  overlook- 
ed, though  he  hits  misapplied  it,  and  to 
which  he  may  allude,  when  he  says,  that 
u the  simple  theoretical  secret  is  not  yet 
disclosed,  either  by  Mr.  Clive,  Saxula,  or 

• Not  Pat's  scheme  of  action  and  re-action,  when 
he  jumped  into  the  boat  with  the  intention  Of  pall- 
ing it  along. 
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any  one  else.”  We  shall  see.  Of  his 
twelve  propositions,  the  fifth  is  so  vague 
that  it  can  hardly  he  said  to  be  correct  or 
incorrect.  It  is  true  in  some  cases,  and 
false  in  others.  The  eighth  is  erroneous 
in  regard  to  the  fulcrum  ; and  the  ninth 
is  wrong  only  in  his  application  of  it. 
The  rowing  of  a boat  and  the  propelling 
of  a carriage  through  the  medium  of  its 
wheels,  are  not  so  different  as  he  ima- 
gines. The  former  moves  only  in  one 
plane,  the  latter  occasionally  in  two 
planes ; but  the  means  employed  are  the 
same  in  both  motions  and  in  both  cases. 
Having  myself  constructed  two  or  three 
locomotive,  or  rather  manumotive-ma- 
chines,  some  ten  or  a dozen  years  ago,  I 
feel  indebted  to  Saxula  for  having  agi- 
tated this  question,  for  my  ideas  on  the 
subject  were  getting  a little  rusty.  Hez- 
ron  cites  a quotation,  but  I think  he  mis- 


apprehends the  purport  of  it,  to  show 
that  the  subject  in  discussion  is  one  of 
great  difficulty.  It  certainly  requires  a 
little  consideration,  but  I am  nut  aware 
of  any  peculiar  difficulty  attending  it, 
except  such  as  may  arise  from  its  being 
an  original  inquiry — at  least,  it  is  such  to 
me — but  by  a recurrence  to  first  princi- 
ples, we  always  obtain  a safe  guide. 
The  necessity  of  controverting  all  the  au- 
thorities in  an  important  point  implicated 
in  this  discussion,  or  rather  of  correcting" 
their  oversight  in  this  particular,  certainly 
imposed  the  task  of  a somewhat  circum- 
spect investigation.  I should  feel  greatly 
obliged  to  any  of  your  readers  who  would 
inform  me  where  this  subject,  in  the 
oint  of  view  which  has  been  taken  of  it, 
as  been  treated  by  any  writers. 

Yours,  See.  B.  C. 


PERSPECTIVE  PANTAGRAPH. 


Sir, — I beg  to  submit  to  your  numc 
rous  readers,  through  a page  of  your 
Magazine,  a sketch  of  a plan  for  the  ap- 
plication of  the  pantagraph  to  perspec- 
tive drawing. 

The  pantagraph  here  shown  is  of  the 
common  form — l have  seen  one  whose 


aides  form  a square,  which,  perhaps, 
would  answer  tliis  purpose  better,  as  it 


would  be  much  firmer.  Instead  of  a 
tracer  at  the  right-hand  extremity  A, 
there  is  a small  hole,  £th  of  an  inch  wide, 
to  be  used  as  a sight,  and  the  bar  is  con- 
tinued an  inch.  or  two,  for  the  purpose  of 
a handle.  At  the  other  extremity  is  a 
pencil  or  tracer.  Great  accuracy  is  ne- 
cessary in  its  construction,  and  delicacy 
of  movement  is  indispensable. 
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C represents  a box  to  contain  the  in- 
strument and  other  requisites,  the  lid  of 
which,  when  in  use,  is  made  to  stand 
perpendicularly  by  proper  stays,  &c., 
and,  as  it  is  used  as  the  drawing"  board, 
its  dimensions  may  be  proportioned  to 
the  range  of  the  instrument,  which  is 
fixed  in  the  middle  of  its  right-hand 
side. 

B is  a sight ; which,  when  attached  to 
the  front  of  the  box,  ought  to  stand  ex- 
actly opposite  to  the  centre  of  the 
“ transparent  plane”  shown  by  the  dot- 
ted lines. 

When  the  box  is  fixed,  and  the  “ point 
of  sight”  B,  is  properly  adjusted,  it  is 
evident  that  if  the  outlines  of  an  object, 
as  seen  by  the  eye  at  B,  through  both 
sight  holes,  be  traced  by  the  extremity  A, 
similar  but  inverted  lines  will  be  made 
by  the  pencil  upon  the  paper,  tacked  on 
the  upright  board  D. 

Trusting  that  in  the  hands  of  some  of 
your  readers  it  may  prove  useful, 

I remain,  yours,  &c. 

J.  Eyre. 

Derby,  March  25.  1831. 


mr.  behniiard’s  new  method  of 

RAISING  FLUIDS. 

Sir, — I have  been  favoured  by  a friend 
with  the  perusal  of  an  official  report  of 
an  experiment  made  at  Munich,  on  the 
25th  of  September  last,  before  a number 
of  the  most  eminent  men  of  science  of 
that  capital,  for  the  purpose  of  deter- 
mining the  merits  of  a new  method  of 
raising  fluids,  discovered  by  Mr.  Anton 
Bernhard  ; and  as  the  results  are  at  once 
curious  and  instructive,  perhaps  a brief 
summary  of  them  may  not  be  unaccept- 
able to  the  readers  of  the  Mechanics’ 
Magazine. 

Mr.  Bernhard,  as  you  are  probably 
aware,  (Mr.  B.  having  some  time  since 
taken  out  a patent  in  England  for  his 
apparatus)  claims  to  have  found  out  a 
mode  by  which  fluids  may  be  made  to 
ascend  bodily  to  any  height  desired ; 
which  mode  may  be  described  in  general 
terms  as  consisting,  first,  in  taking  oft’ the 
pressure  of  the  atmosphere  from  the  top 
«f  the  fluid  by  means  of  an  air-pump  or 


other  exhausting-apparatus ; ami,  se- 
condly, in  applying  heat  to  the  bottom  of 
the  column  so  relieved  from  all  supe- 
rior pressure.  Mr.  B.  affirms,  that  the 
only  practical  limitation  to  the  height  to 
which  he  can  thus  raise  fluids,  is  the  de- 
gree of  perfection  to  which  the  vacuum 
can  be  carried. 

The  fluid  experimented  with  at  Mu- 
nich was  quicksilver.  A tall  vertical 
tube  was  filled  with  it  to  the  height  of  3 
feet  3 inches.  After  about  half  an  hour’s 
pumping,  the  vacuo-meter  stood  at  25 
inches,  and  the  heat  being  simultaneous- 
ly applied  to  the  bottom  of  the  column  of 
quicksilver,  it  began  to  flow  out,  with 
great  velocity  aud  in  one  unbroken 
stream,  at  a cock  about  6 feet  above  the 
first  level  of  the  fluid.  Before  this  cock 
could  be  shut,  there  ran  out  from  it,  in 
less  than  15  minutes,  40lbs.  of  the  quick- 
silver, although  the  bore  of  the  aperture 
was  scarcely  one  line  in  diameter.  The 
aperture  was  then  stopped,  aud  shortly 
af  terwards  the  quicksilver  rose  to  another 
cock,  about  13  feet  9 inches  above  the 
first  level  of  the  fluid,  on  opening  which 
the  quicksilver  again  issued  forth,  but  in 
a much  thinner  and  slower  stream  than 
before.  This  second  cock  being  also 
closed,  the  quicksilver  finally  gained  a 
total  height  of  14  feet  4 inches,  which, 
considering  the  comparative  gravity  of 
the  fluids,  may  be  considered  equivalent 
to  200  feet  in  water ! From  that  height 
the  fluid  descended  through  a series  of 
cooling  or  refrigerating  tubes  to  a reser- 
voir in  connection  with  the  hot-ascending 
tube — performing  thus  a complete  circuit 
of  revolution  in  the  course  of  the  ex- 
periments. 

Presuming  that  this  is  a faithful  ac- 
count of  what  was  witnessed  on  this 
occasion,  I may  be  allowed  to  express 
my  surprise,  that  a discovery  of  such  ob- 
vious practical  importance  should  not 
have  hitherto  attracted  more  attention 
from  the  scientific  worid.  Trusting  that 
the  insertion  of  this  notice  of  it  in  your 
extensively-circulated  Journal,  may  help 
to  rescue  it  from  the  neglect  which  it  ap- 
pears to  me  to  have  most  unjustly  ex- 
perienced. 

I remain,  Sir,  yours,  See, 

H.  F. 

London,  March  It,  1831. 

* i 

[Mr.  Bernhard's  plan  underwent  a 
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good  deal  of  discussion  here,  about  a 
tweirtmonUi  ago,  in  two  contemporary 
journals,  and  we  must  confess  we  thought 
with  those,  who  then  pronounced  it  to 
be  exceedingly  visionary.  He  has  since 
(or  some  friend  for  him)  re-published  the 
whole  discussion  in  a separate  pamph- 
let, in  which  complaint  is  made  that  he 
had  not  fair  play  on  the  occasiou — that 
the  opposition  he  experienced  was  “ hard- 
hearted and  cruel” — that  no  opportunity 
was  allowed  him  of  u making  experi- 
ments on  a sufficient  scale,”  &e.  See. 
We  shall  give  no  opinion  as  to  the  just- 
ness of  these  complaints;  but  as  Mr.  B. 
and  his  friends  insist  so  strongly  for  a 
re-consideration  of  his  case  by  the  British 
public,  we  shall  feel  well  pleased,  if  the 
report  which  we  now  publish  of  his  recent 
experiments  at  Munich,  should  be  the 
means  of  obtaining  for  him  all  the  satis- 
faction he  desires  in  this  respect.  For* 
the  guidance  of  those  who  may  take  the 
trouble  of  investigating  the  matter,  we 
subjoin  a short  abstract  of  Mr.  Bernhard’s 
own  accounts  of  his  invention. 

The  intention  is  described  in  Mr.  B.’s 
specification  as  consisting  of  a new 
method  of  raising  fluids  u by  means  of 
sm  apparatus  acting  on  the  combined 
principles  of  exhaustion,  atmospheric 
pressure,  heat  and  condensation,  or  re- 
frigeration ; which  principles  are  simul- 
taneously brought  into  action  by  a new 
combination  of  the  air-puiup  condenser, 
or  refrigerator,  and  Torricelian  column.” 
The  modus  operandi  is  as  follows : — The 
apparatus,  which  is  ordered  to  be  perfectly 
air-tight,  is  to  he  first  exhausted  of  as 
much  of  the  included  air  as  will  cause 
the  water  in  two  vertical  pipes,  A and  B, 
each  connected  with  a separate  reser- 
voir, to  rise  to  a considerable  height,  say 
30  feet ; heat  is  then  to  be  applied  to  the 
bottom  of  the  column  of  water  A,  till  it 
ascends  some  30  or  40  feet  higher  (Mr. 
B.  says  it  may  be  made  to  rise  not  only 
50  or  100  feet,  but,  if  necessary,  500, 
1000,  or  5000  feet!)  after  which  it  is 
made  to  pass  through  a series  of  refrigerat- 
ing (condensing  ?)  pipes,  which  terminate 
in  the  upper  extremity  of  the  pipe  B. 
The  water  of  A being  thus  transferred 
orer  into  B,  44  increases  the  column  of 
*aterin  that  pipe  (B)  to  a height  greater 
than  the  atmospheric  pressure  below  will 
sustain ; “ and  Uius”  says  Mr.  Bernhard, 
H * portion  of  water  equal  to  that  which 
flows  into  the  pipe  (B)  at  its  upper  end, 


will  constantly  flow  out  of  it  at  its  lower 
end,”  into  the  reservoir  from  which  B 
was  first  filled.  “ It  is,  therefore,  evi- 
dent,” continues  the  Patentee,  a that  a 
constant  fall  of  water,  50  feet  in  height 
from  the  waste  pipe,  may  be  obtained 
for  any  purpose  required.”  As  this 
might  not  seem  so  evident  to  others,  as 
to  the  patentee  himself,  he  adds  this  qua- 
lifying remark,  “it  may  be  as  well  to 
observe,  that  the  height  of  the  said  fall  of 
water  will  always  be  determined,  in  an 
apparatus  of  this  kind,  by  the  distance 
between  the  surface  of  the  water  in  the 
reservoir,  Y,  and  that  in  the  cistern,  S,” 
(that  is  the  respective  reservoirs  of  A and  B-) 

Mr.  Bernhard,  after  taking  out  his 
patent,  made  an  actual  trial  of  his  plan 
in  a tower  about  70  feet  high,  contiguous 
to  the  Surrey  Canal  Bridge,  Kent-road ; 
and  persons  of  credit  have  certified 
that  they  there  saw  water  raised  by  it 
to  a height  of  nearly  70  feet — (vide 
London  Journal,  for  July,  1829.) 

A suggestion  having  been  thrown  out, 
that  it  must  have  been  the  water  con- 
verted into  steam,  and  not  the  water 
itself,  that  was  raised  that  height,  Mr. 
B.  met  it  with  the  following  positive 
contradiction  : — “ In  my  special  appli- 
cation of  my  apparatus,  it  is  clear  that  I 
have  raised  water  and  not,  as  supposed, 
steam,  40  feet  above  the  Torricelian  re- 
sult.” 

When  asked  on  what  principle  so  pa- 
radoxical a result  could  be  accounted 
for,  Mr.  Bernhard  attributed  it  all  to 
the  expansibility  of  the  water,  when 
subjected  to  the  action  of  the  heat.  **  I 
am  convinced  (said  he)  that  those  prac- 
tical engineers,  who  have  written,  de- 
clared and  maintained,  that  water,  or 
other  fluids,  governed  by  the  same  na- 
tural laws,  cannot  expand,  separate  its 
particles,  or  diminish  its  specific  gravity, 
under  any  circumstances,  by  heat,  to  a 
greater  extent,  than  perhaps  5 per  cent, 
of  its  volume,  are  all  in  error.  I have, 
by  continued  study,  through  a great 
number  of  years,  convinced  myself  by 
calculations,  that  water,  tinder  such  cir- 
cumstances as  1 have  shown  in  the  de- 
scription of  my  apparatus,  will  become  , 
expanded  or  diminished  in  its  specific 
gravity  to  every  useful  extent , and  can 
consequently  be  raised  by  that  apparatus 
to  every  useful  height  and  in  every  desired 
quantity  !" — Ed.  M.  M.] 
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SELF- REGISTERING  BAROMETER. 


Sir, — Tlie  above  figure  represents  the  es- 
sential parts  of  a Self-registering  ba- 
rometer, which  I have  recently  con- 
trived; these  are  the  barometer  tube 
AF,  and  two  cisterns  CC  and  DD,  one 
of  which  (CC)  floats  in  the  other.  The 
upper  end  of  the  tube  for  five  or  six 
inches,  at  A,  is  enlarged,  as  shown  in 
the  figure ; the  remainder  is  of  the  size 
of  a small  common  barometer  tube. 


This  tube  is  fastened  firmly  on  a board, 
after  the  manner  of  the  tube  in  a com- 
mon barometer,  only  leaving  enough  of 
the  lower  part  exposed  to  permit  the 
cistern  CC  to  travel  up  and  down. 

The  scale  at  A is  three  inches  long* 
marked  off  and  numbered  from  28  to  31. 
At  28  inches  distance  from  the  lowest 
number,  is  the  mark  F,  made  on  the 
lower  end  of  the  tube ; at  this  mark  the 
surface  of  the  mercury  in  CC  must  con- 
stantly stand,  when  the  barometer  is  in 
use.  An  inch  and  a half  below  tbe  mark 
F,  tlie  tube  is  to  terminate.  When  the 
barometer  is  used,  the  height  of  the  co- 
lumn of  quicksilver  is  seen  by  the  scale 
at  A,  as  in  a common  barometer. 

The  floating  cistern  CC,  is  a cylin- 
drical glass  vessel,  having  the  float  If 
cemented  into  the  lower  end ; the  top 
of  the  float  being  in  fact  the  bottom  of 
the  cistern ; ou  the  top  of  the  float,  be- 
fore it  is  cemented  in,  is  to  be  glued  & 
piece  of  fine  cork.  The  float  is  cylin- 
drical, of  tbe  same  diameter  as  the  inside 
of  the  cistern  CC,  and  may  be  made  of 
wood,  ivory,  or  glass.  When  the  parts 
of  the  instrument  are  put  together,  the 
floating  cistern  plays  between  two  side 
pieces  or  guides,  'fixed  on  the  same 
board  with  AF,  in  such  a manner  that 
CC  may  move  up  and  down  quite  loose- 
ly, at  die  same  time  that  it  is  prevented 
from  falling  against  the  tube  AF. 

In  order  to  obtain  tbe  lower  scales, 
having  filled  the  tube  AF,  and  put  the 
cistern,  CC  in  its  place,  allow  the  mer- 
cury to  run  out  of  the  tube  until  it  conies 
down  to  31,  when  it  is  to  be  stopped  and 
CC  emptied ; the  mercury  is  dien  to  be 
alloiveu  to  run  out  of  the  tube  again* 
until  it  has  fallen  in  A to  28 ; by  this 
means,  the  portion  of  mercury  which  had 
been  contained  in  A,  between  31  and  28, 
is  transferred  into  CC,  from  which  it  is 
to  be  emptied  into  a vessel  by  itself,  and 
carefully  set  by.  The  flowing  of  the 
mercury  can  at  any  time  be  easily 
stopped  by  pressing  the  bottom  of  CC, 
which  is  composed  of  cork,  up  against 
the  end  of  the  tube.  First,  having  emp- 
tied AF,  replace  CC,  and  raise  it  until 
the  cork  in  the  bottom  comes  almost  in 
contact  with  the  lower  end  of  the  tube, 
in  which  position  it  is  to  be  held  while 
quicksilver  is  poured  in  till  the  surface 
just  reaches  the  mark  F on  the  tube. 
The  place  to  which  the  surface  rises  in 
CC  also,  is  to  be  scratched  with  a file. 
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tod  marked  31.  Now,  let  the  portion  of 
mercury  which  had  been  set  by,  be 
jwured  into  CC,  lowering  it  at  the  same 
time  until  the  surface  stand  at  F about 
the  tube,  when  its  place  in  CC  is  to  be 
scratched  with  a file,  and  marked  28. 
The  distance  be!  ween  these  scratches, 
31  and  28,  on  CC,  is  the  length  of  the 
scale  answering  to  that  on  A ; that  is,  it 
is  the  distance  through  which  C'C  will 
more,  whilst  the  mercury  is  rising  or  fall- 
ing in  A between  28  and  31.  Lay  off 
the  distance  thus  found  (first  adding  so 
much  to  it  as  the  surface  in  DD  is 
likely  to  rise  when  the  float  sinks  to  C) 
from  C downwards  to  t.  The  remaining 
part,  1 1,  of  the  float,  is  to  be  of  suffi- 
cient length  to  support  the  floating  cis- 
tern, containing  mercury  to  the  depth  of 
aa  inch  and  a half,  when  held  perpen- 
dicularly in  a vessel  of  that  metal ; but 
should  l\  he  a little  longer,  it  would  not 
signify.  Now,  let  mercury  be  poured 
into  DD,  till  the  wide  part  at  S be  just 
covered;  and,  having  put  CC  in  its 
place,  the  end  of  the  tube  nearly  touch- 
ing the  cork  at  the  bottom,  and  the  quan- 
tity of  mercury  in  it  just  sufficient  to  rise 
to  F,  slide  up  the  cistern  ’ 1H),  until  the 
float  of  CC  is  sufficiently  immersed  to 
snstoin  the  latter  in  the  position  just  de- 
scribed, and  there  the  fastenings  of  DD 
should  be  fixed.  Pour  a little  more 
mercury  into  CC,  and  if  the  surface 
stand  above  F on  the  tube,  a lfttle  is  to  be 
pared  or  filed  from  that  part  of  the  float 
immediately  under  and  over  the  surface 
of  the  mercury,  in  which  it  is  immersed, 
which,  of  course,  will  have  the  effect  of 
making  it  sink  deeper ; and,  by  repeat- 
ing the  operation,  the  surface  in  CC  will 
be  brought  to  the  desired  level  at  F ; 
then  pour  in  a little  more,  and,  if  neces- 
sary, repeat  the  cutting  or  filing,  so  pro- 
ceeding until  the  surface  of  the  quick- 
silver, the  scratch  on  CC  marked  28, 
and  the  mark  F on  the  tube  be  all  on  a 
level. 

The  cistern  DD  being  taken  away,  the 
tube  A F is  to  be  once  more  filled,  and 
CC  being  in  its  place,  the  quicksilver  is 
to  be  drawn  out  of  A until  it  stand  at 
31;  CC  is  then  to  he  emptied  excepting 
» much  as  will  rise  about  the  tube  to  F, 
'hen  replacing  and  fastening  DD,  the 
pressure  of  the  atmosphere  will  adjust 
the  height  of  the  column  above  F,  and 
^ weight  of  the  mercury  in  CC  will 
*»k  it  and  the  float  together  to  a propor- 


tionate depth;  the  surface  about  the 
tube  always  standing  at  F. 

The  scale,  which  is  inverted  on  CC, 
is  to  be  transferred  to  the  side-piece, 
as  shown  in  the  figure,  and  subdivided. 
A wire  v,  fastened  to  CC,  is  to  pass  over 
this  scale,  the  end  of  which  being  turned 
up,  catches  the  ends  of  two  thin  slips  of 
wood,  rr,  (only  partly  exhibited  in  the 
engraving)  which  are  poised  on  fine 
axles ; one  of  these  is  placed  above,  the 
other  below  the  index  wire,  which,  as  it 
moves,  will  push  one  forward,  whilst  it 
leaves  the  other  behind:  thus  marking 
the  greatest  height  and  depression  with- 
in any  observed  time. 

As  the  vessels  A and  CC  may  not  he 
truly  cylindrical,  the  best  way  to  find  the 
scale  on  CC,  is  to  go  through  the  same 
process  for  each  inch  or  half  inch  of  the 
scale  at  A,  as  is  here  described  for  the 
whole  scale;  where  all  things  are  pre- 
pared, this  would  be  done  in  less  time 
than  a description  of  the  operations  could 
he  read. 

It  is  obvious  that  the  length  of  the 
lower  scales  will  depend  on  the  diameter 
of  CC,  as  compared  with  that  of  A ; if 
CC  he  one  half  of  the  width  of  A,  then 
the  scale  on  the  former  will  he  12  inches 
long,  or  four  times  that  on  A ; if  CC  be 
one  third  the  width  of  A,  the  scale  on 
the  former  would  be  27  inches,  beyond 
whioh  it  cannot  be  extended,  as  the 
mouth  of  CC  could  not  pass  A. 

Four  or  five  bits  of  wire  should  be 
stuck  round  the  foot  of  the  float,  so  as  to 
stand  an  eighth  or  tenth  of  an  inch 
from  the  surface,  in  order  to  prevent  the 
mercury  from  forcing  it  against  the  side 
of  DD,  and  a piece  should  be  put  through 
it  close  by  C,  the  ends  standing  out  about 
as  'far,  which  are  to  be  caught  hold  of 
for  the  purpose  of  forcing  the  cork 
against  the  end  of  the  tube,  when  it  is 
desired  to  stop  the  running  of  the  mer- 
cury. 

Constructed  in  this  manner,  with  a 
little  care,  the  cistern  CC  suffers  scarcely 
any  obstruction  in  its  motion,  beyond 
that  which  is  offered  by  the  fluid  which 
it  contains,  and  that  in  which  its  float  is 
immersed ; for,  the  touching  surfaces 
and  directions  of  the  motion  are  all  per- 
pendicular to  the  horizon.  The  regis- 
tering slips  being  poised  on  flue  axles, 
give  no  perceptible  resistance.  But  even 
what  little  they  offer  might  be  got  rid  of, 
thris: — Suppose  CC  were  fitted  to  carry  a 
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prepared  card,  and  a reservoir  about  the 
size  of  a nut  were  furnished  with  a very 
fine  hair-pencil,  and  filled  with  tinted 
alcohol,  or  alcohol  mixed  with  a little 
acid,  and  moved  by  common  clock-work 
in  such  a manner,  that  it  should  come  in 
contact  with  the  card  at  certain  intervals 
of  time,  the  pencil  each  time  leaving  a 
mark  behind;  by  this  means  the  card 
would  become  a register  of  the  height  of 
the  column,  at  the  times  when  it  was 
marked  by  the  pencil.  Perhaps,  a fine 
black-lead  pencil,  carefully  filed  to  a 
point,  might  be  substituted  for  the  hair- 
pencil  and  fluid. 

In  addition,  it  may  be  observed,  that 
with  the  exception  of  this  last-mentioned 
apparatus  of  the  pencil  and  card,  the 
barometer  as  here  described,  has  been 
constructed,  and  proved  to  be  at  least 
as  delicate  iu  its  indications  as  any  of 
those  of  the  common  constructions  with 
which  it  was  compared.  The  height  of 
the  column  is  pointed  out  at  the  same 
time  on  the  three  scales,  on  that  at  A as 
in  the  common  barometer,  on  the  invert 
ed  scale  on  CC  by  the  surface  of  the 
mercury  in  it,  and  on  the  side  scale  by 
the  index  wire  W. 

In  the  accompanying  engraving,  the 
dimensions  are  taken  wide,  that  the  parts 
of  the  instrument  might  be  better  repre- 
sented. Were  a barometer  constructed 
of  the  dimensions  here  represented  (A 
being  = 3$  inches  iu  diameter)  the  mer- 
cury, which  would  descend  from  A into 
the  floating  cistern,  when  the  column 
stood  at  28,  would  weigh  more  than  14 
pounds. — Yours,  &c. 

W.  M.  G. 

March,  1831. 


DESCRIPTIVE  ACCOUNT  OF  THE  PRINCIPAL 
BRIDGES  ERECTED  OVER  THE  RIVER 
THAMES,  BY  MR.  C.  DAVY,  ARCHITECT. 

No.  XX. 

MR.  ALLEN*S  CLAIMS. 

Upon  the  supposition  that  the  “ Descrip- 
tion of  the  Bridges  over  the  Thames”  may 
interest  many  of  your  readers,  and  from  a 
knowledge  that  it  does  concern  those 
for  whom  these  communications  were 
intended,  I hesitate  not  to  extend  my 
remarks  on  the  various  plans  for  the  ap- 
proaches. The  necessity  of  this  step 
will  be  instantly  seen,  when  your  readers 
are  informed  that  all  .the  concomitant 


expenses  have  been  incurred  from  a 
neglect  in  observing  the  localities  of  the 
site.  To  give  even  a digest  of  the  several 
plans  that  have  been  proposed  in  the 
voluminous  reports  and  memorials  of 
those  immediately  concerned  would  far 
exceed  the  limits  of  the  largest  periodical 
— and  if  in  this  I may  appear  to  fall 
short,  it  is  for  want  of  space  rather  than 
matter.  I therefore  proceed  with  as 
much  regard  to  brevity,  as  the  import- 
ance of  the  matter  warrants. 

In  addition  to  the  claims  already  put 
forth  by  Mr.  Allen,  a fourth  memorial 
iurther  informs  us,  that  his  suggestion 
for  opening  a new  lateral  street  leading 
from  the  foot  of  Martin’s  Lane,  in  a line 
towards  the  Monument,  has  been  adopt- 
ed ; and  that  the  labour  he  underwent, 
“ in  collecting  and  producing  evidence  in 
favour  of  a dry  arch  over  Thames-street,” 
he  conceives,  influenced  in  some  degree 
the  New  Bridge  Committee  in  arriving 
at  their  eventual  determination  on  the 
subject. 

Mr.  Allen  next  opposed  tbe  ascending 
planes,  together  with  Mr.  Jeffrey’s 
frightful  acclivity,  with  such  force  of 
argument  and  demonstration,  that  Mr. 
Alderman  Wood,  the  chairman  of  the 
committee,  publicly  stated,  “That  the 
New  Bridge  Committee  had  had  laid 
before  them  such  strong  evidence  against 
the  lateral  ascending  planes  in  Tbame*- 
street,  that  they  had  come  to  a determi- 
nation to  abandon  them. 

Mr.  Allen  next  proposed  a plan  for  the 
formation  of  a “ new  street,  extending 
from  the  hack  of  the  Monument,  and  by 
St.  Dunstan’s  in  tbe  East,  into  Tower- 
street  and  Lower  Thames-street.”  This 
idea  was  thrown  out  on  the  8th  of  De- 
cember, 1828;  a memorial  in  its  favour 
was  afterwards  sent  in  by  the  Honourable 
the  Commissioners  of  Customs ; and, 
since  that  time  it  has  been  partly  adopted. 

It  was  also  proposed,  as  a part  of  the 
same  plan,  that  the  space  on  the  bank  of 
the  River  Thames  at  the  foot  of  Fish- 
street  Hill,  should  be  converted  into  a 
wharf  or  quay  for  the  reception  of  steam 
packets.  This  is  also  to  be  adopted. 

Lastly,  Mr.  Allen  claims  to  be  the 
first  and  only  party  who  designed  a plan 
for  the  formation  of  a new  approach  from 
Toolev-6treet,  passing  in  a directly 
straight  line  for  the  watch-house,  to- 
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wards  St.  Saviour’s  Church:  “He  has 
exerted  every  means  in  his  power  to  ex- 
hibit to  your  Honourable  Court  and  the 
New  Bridge  Committee,  the  great  ad- 
vantages which  would  accrue  from  the 
formation  of  such  a new  line,  and  leav- 
ing the  old  street  upon  the  same  level 
as  at  present,  to  pass  under  a dry  arch, 
and  so  to  form  a more  direct  commu- 
nication than  has  hitherto  existed  along 
the  southern  banks  of  the  Thames,  with 
the  western  portion  of  the  metropolis.” 
The  plan  thus  suggested  was  adopted, 
line  for  line,  by  the  engineer  of  the  new 
bridge. 

Having  thus,  in  a condensed  form, 
given  an  account  of  the  services  Mr. 
Allen  has  rendered  in  this  great  work,  I 
shall,  in  order  to  show  the  extent  of  traffic 
oier  the  principal  bridges,  subjoin  a 
table  of  the  average  number  of  passen- 
gers and  vehicles  that  daily  pass  by  these 
means  of  communication. 


Blackfriars. 

Old  London. 

Foot  passengers 

61,069 

89,640 

Waggons 

533 

769 

Carts  and  drays 

1,502  . 

2,924 

Coaches 

1,240 

Gigs  and  taxed  carts  500 

485 

Horses 

822 

764* 

Mr.  Britton  observes,  that  the  ealeu- 

lation  was  made  on  both  bridges  on  the 
same  day,  in  Jnly  1811;  and  further, 
“On  the  average  of  six  weeks’  daily 
counting,  in  the  summer  and  winter  of 
1808,  there  passed  over  Westminster 
Bridge  32,000,  and  over  Blaekfriar’s 
Bridge  48,000  persons,  every  twenly- 
lour  hours;  but,  on  a fine  Sunday  in 
August,  upwards  of  70,000  persons  walk- 
ed oter  the  latter  bridge.”  A later  ac- 
count as  to  Thames -street  and  London 
Bridge,  will  be  given  in  a future  com- 
munication. 

(Te  b*  coHtinuid.) 


PLOUGH  OF  THE  HOLV  LAND. 

In  the  Travels,  (3d  edit.)  just  published, 
of  Mr.  Rae  Wilson,  through  Judea, 
Galilee,  and  Samaria,  we  have  the  fol- 
lowing description  of  the  plough  used  in 
these  interesting  countries. 


* Set  Hujhwo’s  Loudon,  and  Britton's  Public 
Buddings,  p. 


“ The  ground  here,  as  in  Britain,  is 
broken  by  the  plough,  which,  being 
drawn  by  oxen,  reminds  us  of  many  pas- 
sages of  Scripture,  where  those  are  men- 
tioned (l)  ; and,  from  the  number  em- 
ployed, an  idea  is  formed  of  the  wealth 
of  their  owneis.  (2)  This  machine  is  al- 
together differently  constructed  from  that 
used  by  British  husbandmen  ; but  al- 
though rude  in  its  formation,  it  is  ex- 
tremely simple,  and  serves  all  the  pur- 
poses required.  I obtained*  a model  of 
one  at  Nazareth  (3),  and  an  accurate  re- 
resentation  is  given  of  it  in  the  sketch  I 
ave  introduced  of  the  village.  This 
plough  is  not  moved  upon  w heels  ; the 
share,  which  is  small,  scarcely  grazes 
the  earth  ; and  it  has  only  one  handle  or 
shaft,  with  a small  piece  of  wood  across 
the  top  for  the  husbandman  to  guide  it, 
resembling  the  head  of  a staff  or  the 
handle  of  a spade.  The  man  holds  this 
in  his  rig' it  hand,  and  carries  a long 
stick  in  his  left,  with  which  he  goads  the 
oxen.  The  whole  machine  is  made  so 
extremely  light,  that  a person  might  with 
facility  carry  it  in  his  arms.  The  share 
is  covered  with  a piece  of  broad  iron, 
pointed  at  the  enjl,  so  us  it  might  be  con- 
verted into  a weapon  of  warfare.  In  all 
probability,  it  is  to  this  peculiarlity  that 
one  of  the  prophets  refers,  where  he  calls 
on  the  nations  to  relinquish  rural  occu- 
pations, and  convert  their  ploughs  into 
instruments  of  battle.  (4)  Another  of  the 
sacred  writers  has  reversed  tills  recom- 
mendation, and  applied  it  to  that  tran- 
quillity with  which  it  is  prophesied  the 
church  shall  be  ultimately  blessed  in  the 
latter  days.  (5)  In  viewing  the  oper- 
ations of  the  oriental  plough  from  a short 
distance,  you  might  suppose  that  the  per- 
son who  conducted  it  was  merely  amusing 
himself;  there  appeared  in  him  such  a 
careless  indifference,  arising  most  likely 
from  the  soil  being  light,  and  it  not  being 
necessary  to  make  the  furrows  deep.  At 
other  times,  however,  he  may  be  seen  to 
lean  over  the  top  of  the  shaft,  so  as  to 
press  it  with  his  weight,  to  prevent  the 
plough  from  skimming  along  the  surface. 
To  this  watchful  and  steady  care  I con- 
ceive our  great  Teacher  has  introduced  an 
allusion  in  a remarkable  declaration  of  the 
sacred  record  ; and  I cannot  mention  this 
instrument  without  remembering  the  words 
of  an  apostle.  (*) 


(1)  Luke  ix.  62.  Jer.  xxvi,  (IB.  Ilos.  x.  12,  11. 
Job.  iv.  8.  2.  2 Cor.  ix.  10. 

(2)  1 King*,  xix.  IQ.  Job.  i.  1. 

(3)  Models  of  this  plough  tuny  be  seen  in  the 
Museums  of  the  Universities  of  Ldinburgh  mul 
Glasgow,  and  the  Highland  Society  of  Scotland. 

(4)  .loel.iii.  10. 

(5)  Isaiah,  ii.  4.  Psalm  xtvi.  9.  lxxvi.  3. 

(1)  1 Cor.  ix.  10,  11. 
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w 


" 1 observed,  as  I bad  before  done 

when  travelling  from  Raraah  to  Jerusa- 
lem, that  the  seed  is  scattered  upon,  and 
afterwards  ploughed  into,  the  ground ; 
although,  in  many  parts  of  this  co.untry, 
the  land  is  so  covered  and  choked  up 
with  stones,  as  to  excilu  the  utmost 
surprise  how  a plough  can  possibly  turn 
up  the  soil  at  all,  and  any  thing  bu  pro- 
duced by  it.  Notwithstanding  these  ap- 
parent obstructions,  however,  the  most 
bountiful  crops  are  raised  in  such  “ stony 
ground,’*  (2)  which  is  also  evidently  re- 
ferred to  in  the  parable  respecting  the 
•ower.  (3)  In  the  hill  country,  terraces 
are  formed  to  keep  up  the  soil,  which  are 
occasionally  washed  by  violent  rains  that 
would  prove  a setious  damage  both  to 
the  crops  and  houses  of  the  inhabitants  { 
and  it  is  to  an  event  of  this  kind  that  our 
Lord  refers.  (4) 

It  must  be  kept  in  view,  that  the  barren 
appearance  of  the  Holy  Land  in  general 
is  not  to  be  attributed  to  a defect  either 
of  the  soil  or  climute,  but  arises  from  the 
scautiness  of  its  inhabitants,  and  the  op- 
pression exercised  by  rulers, which  places 
an  embargo  on  the  operations  of  the  hus- 
bandman, or  tends  to  discourage  him  from 
using  his  activity.  If  these  obstacles 
were  removed,  the  country  would  still 
correspond  with  the  description  of  it 
which  has  been  given  iu  the  book  of 
truth,  ami  be,  as  of  old,  4*  a land  flowing 
with  milk  and  honey.”  A stronger  proof 
of  its  fertility  cannot  be  adduced  than  the 
fact  that  the  country  of  Judea  alone,  at 
one  period,  brought  into  the  field  more 
than  three  hundred  thousand,  and  at  ano- 
ther two  hundred  four-score  thousand  (4) 
“mighty  men  of  valour,*’  in  order  to 
oppose  an  army  of  one  thousand  thou- 
sand. 

“The  mode  of  collecting  the  harvest 
Is,  to  lay  the  sheaves  on  camels,  which 
being  afterwards  put  np  in  heaps  are 
trodden  or  threshed  out,  as  of  old,  by 
oxen  walking  in  a circle  over  them.(®) 
Another  practice  is  that  of  placing  the 
grain  between  two  round  stones,  the 
upper  balanced  on  a wooden  peg  on  the 
lower,  and  turned  round ; an  operation 
performed  by  two  women,  sitting,  one 
feeding  and  the  other  turning — thus  af- 
fording a strong  commentary  ou  the 
words  of  our  Lord.(7) 


(2)  DeuL  vlii.  9.  2 Kings,  ill.  19-  Isaiah,  v.  9. 
lxii.  10.  Mat.  iv.  S. 

(S)  Mat.  xiii.  8. 

(4)  Luke  vi.  49. 

(5)  2 Citron,  xiv.8.  . 

(6)  Pro*,  xlv.  4.  Dieut.  xxv.  4.  1 Cor . IX.  9» 

(7)  Exod.  xi.  5.  Isaiah,  xlvii.  9.  Matt.  xxiv. 41. 
Luke,  xvli.  95. 


Scientific  Camgrtti.— Sir,  The  following  notice 
pears  In  the  Literarp  Gasette  of  Saturday  Inst : — 

" Great  Scienti  fic  Meeting  to  he  held  ot  York.— 
Arrangements  are  now  making  to  hold  at  York,  In 
July  or  August  next,  u Meeting  of  the  Cultivator* 
ot  Science  from  all  parts  of  the  British  Island*. 
The  object  of  the  Association  is  similar  to  that  of 
the  German  Society  of  Naturalists  and  Philosophers. 
The  sittings  will  continue  for  a week.  The  Lor«i 
Mayor  and  other  authorities  at  York  have,  os  might 
he  expected,  entered  heartily  into  this  plan,  and  the 
Philosophical  Society  of  that  city  have  kindly  offer- 
ed to  charge  themselves  with  any  preliminary  nr~ 
rangements  which  may  be  necessary.  Scientific  in- 
dividuals who  propose  to  attend,  or  to  become  Mem- 
bers of  the  Association,  are  requested  to  communi- 
cate their  intention  to  John  Robison,  Esq.  Secretary 
to  the  Royal  Society  of  Edinburgh. " 

As  the  deliberations  of  such  a body  cannot  fail  to 
be  interesting  to  the  world  at  large,  perhaps  sonic  ot 
your  York  correspondents  will  iudulge  the  readers 
of  the  Mechanics'  Magazine,  by  communicating  ait 
that  may  come  to  their  knowledge  of  its  various 
proceedings.— -Yours,  &c.  T.  M.  B.  Jyri/  UJ,  IBSl. 

Drotiere. — Sir,  The  Old  Tinker,  who,  in  your  'ast 
Number,  rather  superciliously  reauests  that  the  Sou 
of  Vulcan  will  alien  he  next  writes.  “ send  tome- 
thing  more  to  the  purpose" — before  Recalled  the  '*  hea- 
venly farrier's”  progeny  to  order,  should  have  looked 
into  his  Dictionary.  lie  will  find  In  Johuson  two 
rneauiugs  given  to  Brasier , or  Brasier — the  first,  one 
that  manufactures  In  brass;  the  second,  o pen  to 
hold  conit  [probably  from  embrnttr,  Fr.]  This  is 
evidently  the  Brasier  alluded  to  by  your  first  corre- 
spondent.— Yours,  6:c.  X.  M.  B. 


National  Benefactors. — The  names  of  those  wlw> 
have  enrichedjour  gardens  with  useful  and  valuable 
lants  are  deitrjpng  of  record  and  remembrance, 
ir  W.  Raleigh  introduced  the  potato.  Sir  An- 
thony Ashley  first  planted  cabbages  iu  this  country  ; 
a cabbage  appears  at  his  feet  on  his  monument.  Sir 
Richard  Weston  brought  over  clover.grass  from 
Flanders  iu  l6t5.  ‘ Figs  were  planted  ia  Henry  Vlll.’s 
reign  at  Ijunbeth  by  Cardinal  Pole  ;.il  is  said  that 
the  identical  trees  are  still  remaining.  Spilman. 
who  erected  the  first  paper-mill  at  Hartford,  in  1590. 
brought  over  the  first  two  lime-trees,  which  he  plant- 
ed. and  they  are  still  growing.  Thomas,  Lord  Crom- 
well. etiriched  the  gardens  of  England  with  thr^ 
different  kinds  of  plums.  It  was  Evelyn,  whose  pa- 
triotism was  not  exceeded  by  his  learning,  who 
largely  propagated  the  noble  oak  in  this  country  ; - so 
much  so,  that  the  trees  he  planted  have  supplied  the 
present  uavy>  of  Greut  Britain  with  its  chief  pro- 
portion of  that  timber. — T.  M.  B. 


INTERIM  NOTICES. 

Mr.  Gray’s  letter  iu  our  next. 

V,  W,  wishes  to  know  the  address  of  Mr.  Twiss, 

jun.  (Vol.  XIV.  p.  415.) 

The  solutions  of  W.  W.  F.  have  unfortunately 
come  too  late  to  hand  ; but  they  evioee-a  degree  of 
talent  which  makes  us  desirous  of  hearing  from  him 
again. 

Communications  received  from  2 — 3.  90 

— Sir  George  Cayley— A Lover  of  Aquatics— A 
Vulgar  Fraction — llezron— A.  C.  T.— A Humble 
Enquirer  after  Practical  Knowledge — Mr.  Bakawell 
— Saxula — Ginjal. 


LONDON  : Published  for  the  Editor  and  Pro- 
prietor,'by  M.  SALMON,  at  the  Mechanics'  Ma- 
gazine Office,  No.  115.  Fleet  Street;  where  Com- 
munications (post  paid)  are  requested  to  be  ad- 
dressed. 

M.  SALMON,  Priuter,  Fleet  Street. 
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PRACTICAL  HINTS  ON  RAILWAY  TRAVEL- 
LING. BY  SIR  GEORGE' CAYLEY,  BART. 
PRESIDENT  OF  THE  YORK  MECHANICS* 
INSTITUTION*  • * ' • 

Sir, — Several  plans  have  been  floating 
in  "my  ittlnd  ever  since  I witnessed  the 
fata!  opening  of  the  Manchester  and 
Liverpool  Railway,  which  I now  send  to 
your  widely-circulated  Magazine,  where 
they  will  meet  the  eye  of  the  practical 
mechanics,  and  suggest  improvements, 
till  they  may,  perhaps,  efFect  the  purpose 
intended.  There  can  be  no  doubt  that 
railway  conveyance  must  and  will  pre- 
vail to  a great  extent,  both  here  and  on 
the  Continent ; but  at  first  there  will  oc- 
cur; as  laraen table  experience  has  but 
too  plainly  shown,  most  serious  accidents. 
The  more,  however,  these  can  be  traced 
to  their  causes,  and,  as  it  were,  antici- 
pated and  provided  against,  the  fewer 
will  occur,  and  the  sooner  all  prejudices 
will  be  removed  that  may  impede  the 
progress  of  this  most  desirable  and  ad- 
vantageous mode  of  couveying  both 
persons  and  moveable  property. 

In  the  first  place,  it  occurred  to  me, 
-and  I believe  to  many  others,  at  the  time 
the  accident  happened  to  Mr.  Huskisson, 
that  hail  some  species  of  guard  preceded 
the  wheels,  that  appalling  event  might 
have  been  avoided  ;*  but  although  the 


• Immediately  *ft«r  this  occurrence  (45tli  of  Sep. 
tember,  1830)  a plan  of  a i;uard  for  this  purpose  was 
-communicated  to  us  by  our  esteemed  correspondent, 
Mr . Saddiugtou,  which,  as  it  bears  somerescmblauce 
to  the  one  here  proposed  by  Sir  G.  Cayley,  we  think  it 
but  an  act  of  justice  to  him  to  subjoiu.— Ed.  U.  M. 

*■  J he  plan  which  1 now  submit  consists  of  a 
piece  of  wood  of  a moderate  thickness,  or  of  iron,  at- 
tached to  the  lower  part  of  the  frame  or  bed  of  the 
engine,  to  reach  down  to  within  about  half  an  inch  of 
the  surface  ol  the  rail  on  the  road,  having  a tongue 
or  poiut  reaching  about  one  inch  into  the  groove  on 
the  side  of  the  rail,  and  placed  directly  before  the 
wheels.  I lie  safeguard  anould  be  live  or  six  inches 
wide,  to  extend  the  whole  width  over  the  rail  and 
groove,  and  curve  a little  forwards  towards  the  bot- 
tom, the  more  effectually  to  remove  any  obstacle  out 
of  the  way  of  the  wheel,  which  will  afford  complete 
protection  from  any  accident  of  being  crushed  or  run 
over,  as  every  obstacle  would  be  swept  off  the  rail 
and  gioove  before  the  wheel  could  come  in  contact 
with  it  ; and  it  would  be  almost  impossible  for  ti>e 
foot  of  a person  standing  on  the  rail,  or  a walking- 
stick  placed  across  it,  to  receive  any  injury  from 
the  wheels,  as  the  safeguard  would  remove  it  off  be- 
fore the  wheel  could  reach  it.  1 shall  leave  it  lor  the 
consideration  of  the  Directors,  or  those  more  imme- 
diately connected  with  the  machinery,  to  determine 
whether  the  fore- wheels  only,  or  all  the  wheels  of  the 
engine  and  carriages,  should  have  the  safeguard 
placed  before  them;  or  whether  a rail  should  be  fixed 
from,  axle  tree  to  axle-tree,  to  prevent  any  persou 
falling  brtweeu  the  wheels;  or  whether  the  hind- 
wheels  should  have  any  safeguard  behind  them,  to 
fireveut  any  accident  when  the  eagiue  is  proceeding 
Wl.  * [*,ro8rade  motion.  A machine  thus  guarded 

* aock  * *h"“ 


primary  conception  of  some  sort  of  guard 
is  very  obvious,  it  is  by  no  means  so  easy 
a matter  to  prescribe  what  in  practice 
will  prove  a good  and  sufficient  one ; and 
even  the  best  will  have  its  attendant  evils. 
It  appears  to  me  that  there  are  two  points 
especially  to  he  attended  to ; first,  that 
the  lower  portion  of  the  guard  must  be 
so  near  the  road  on  which  the  rail  rests, 
and  also  to  the  top  of  the  rail  itself,  that 
there  may  not  be  space  left  in  which  a 
limb  can  be  mutilated ; secondly,  that  it 
shall  not  strike  so  forcibly,  when  moving 
with  the  extreme  velocity  of  these  car- 
riages, as  to  endanger  life  or  the  fracture 
of  any  limb.  The  road  is  necessarily  so 
uneven  in  various  places  as  to  render  it 
impossible  for  any  fixed  edge  to  be  so  ad- 
justed as  to  answer  the  first  of  these 
points ; hence  the  necessity  of  some  new 
adjustment  of  the  apparatus  at  the  mo- 
ment of  accident,  either  to  depend  upon 
the  person  guiding  the  carriage,  or,  what 
will  be  much  better,  upon  the  actual 
presence  of  an  object  in  iront  of  the  ad- 
vancing engine,  when  within  the  sphere 
of  danger;  this  may  be  effected  various 
ways;  I shall  suggest  only  one,  merely  to 
convey  the  idea;  for  I only  offer  this 
paper  as  a series  of  hints. 

Let  AB,  fig.  1,  be  the  railway,  and  at 
any  convenient  distance  in  front  of  the 
leading  steam-tug,  hingeing  on  a strong 
gudgeon  oi  axis  C,  let  a firm  frame  D 
be  bolted  on,  well  padded  with  an  elastic 
cushion  in  front.  This  frame,  intended 
to  receive  the  body  of  any  one  on  the 
road  incapable  of  escape,  is  to  be  so  sus- 
pended by  a moveable  catch  E,  as  not  to 
touch  or  plough  up  the  roud,  and  thus 
impede  the  free  motion  of  the  carriage, 
till  the  catch  E,  connected  with  the  trunk 
or  stem  of  several  light-curred  feelers  or 
antenna’  FF,  be  liberated  by  these  gliding* 
over  any  object  of  the  size  of  a human 
limb  or  body,  and  thus  becoming  ele- 
vated. When  the  frame  is  down,  as  re- 
presented by  the  dotted  lines  G,  its  front 
edge,  receiving  the  rails  by  a groove  made 
for  this  purpose,  will  commence  plough- 
ing  up  the  road  for,  say,  two  inches  deep 
.over  the  whole  width  of  the  carriage 
path,  and  thus  receive  the  body  on  the 
cushion,  without  permitting  any  part  to 
get  under  the  edge  of  the  frame,  at  the 
same  time  gradually  stopping  the  vehicle 
by  the  increased  friction  and  resistance  it 
creates. 

As  small  jolts  might  disengage  the 
catch  when  not  intended  or  required,  il 
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may  be  necessary  to  keep  it  in  its  place 
by  such  a spring:  as  would  readily  be 
overcome  by  the  leverage  of  the  feelers, 
when  any  object  lifted  them  sufficiently. 

i t may  also  be  necessary  to  support  the 
ends  of  the  feelers  with  a thong  to  a ring 
at  some  convenient  height  on  the  chim- 
ney, or  other  elevated  point  on  the  front 
of  the  steam-lug,  to  prevent  them  from 
playing  too  much. 

It  may  also  prove  advisable  to  make 
the  car  oblique  both  ways  from  the  cen- 
tre, so  asitu  meet  the  body,  w hen  not  cen-' 
U»1  obliquely,  and  thus- cast  it  out  of* the 
path,  of  the  carriage,  without  so  great  a 
shock  as  the  direct  impulse  must  gire  it, 


bowdver  well  stuffed  the  cushion  may  be ; 
this  stuffing  should  form  an  inclined 
ourve,  tending  to  roll  the  body  upwards 
till  its  gravity  stops  it.  There  must  be  a 
couple  of  flat,  light)  elastic  pieces,  attach- 
ed horizontally  from  the  united  ends  of 
the  feelers  to  the  stem  or  sockets  that 
carry  them,  so  as  to  form,  as  it  were,  the 
gunwale  of  a boat  (see  the  dotted  line 
H).  These  will  serve  to  shove  off  any 
person  standing  or  moving  erect  in  the 
path  of  the  carriage,  if  not  exactly  cen- 
tral ; and  this  latter  case  must  be  pro- 
vided against  by  placing  a well-stuffed 
cushion  at  the  ends  of  the  united  feelers, 
the  blow  from  which,  it  is  hoped,  from 
the  elasticity  of  the  whole  structure, 
would  not  he  sufficient  to  create  serious 
injury,  hut  might  throw  the  person  down, 
when,  if  in  the  path  of  the  carriage,  the 
plough-car  would  receive  him  (see  1.) 

The  oar  should  be  furnished  with  some 
check  to  prevent  its  entering  too  deep  into 
the  roadway,  if  in  any  accident  the 
carriage  be  thrown  off  the  rails,  which 
•ordinarily  furnish  the  best  check  at  the 
grooves  tliey  enter.  A single  block  of  suffi- 
cient strength  at  K would  furnish  such  a 
check. 

If  it  be  found  that  tlte  cat  does  not 
fall  with  rapidity  enough  after  the  catch 
is  liberated,  this  can  be  effected  by  a 
strong  spring,  as  at  L. 

Several  accidents  have  occurred  owing 
to  the  failure  of  the  wheels;  this,  together 
with  the  breaking  of  their  axle-trees, 
must  on  the  present  construction  remain 
a source  of  serious  evils;  though  these 
may  in  great  part  be  obviated,  even  on 
tl»e  railways  now  in  use,  aDd  may  be  to- 
tally done  away  in  those  that  have  yet  to 
be  constructed.  For  this  purpose  the 
rails  will  require  to  be  a little  more  ele- 
vated from  their  supporting  points  than 
at  present,  as  at  A,  fig.  2.  Let  four 
^rong  iron  feet,  BB,  be  hinged  upon 
strong  gudgeons  CC,  at  some  convenient 
distance  above  the  rail,  each  foot  being 
placed  as  miar  as  possible  to  one  of  the 
wheels  in  such*  manner,  that  if  the  wheel 
gave  way,  the  foot  would,  by  sinking  an 
inch,  sustain  tbe  carriage  on  the  rail,  and* 
act  pro  tempore  as  a sledge.  At  present,' 
if  any  obstacle  be  accidentally  in  front  of 
a rail  way- carriage*  it  generally  throws  it:* 
off  the  rail,  and  then  some  serious  evil‘rC-': 
suits;  but  if  these  feet  or  sledges  be  blade- 
. to  underhang  at  6ome  convenient ' 41# 
tance,  tbe  inner  flange  of  the. rail  (which* 
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in  now  constructions  should  be  made  ex- 
pressly to  suit  this  purpose)  as  at  D,  then 
small  matters  could  not  produce  this  re- 
sult, especially  if  the  feet  were  in  front  of 
the  wheels;  and  larger  ones  would  be 
provided  against  by  the  plough  and  guard 
before  proposed.  As  in  turning  into  a 
branch- rail  w ay  these  sledge-feet  w ould 
be  in  the  way,  they  must  all  be  made  ca- 
pable of  being  moved  instantly  in  and 
out  of  gear,  at  the  will  of  the  guide,  by 
being  connected  with  some  convenient 
lever  common  to  each,  through  means  of  a 
shank,  as  at  E. 

. There  is  another  case  respecting  rail- 
way carriages  of  very  considerable  im- 
portance, that  has  not  hitherto  been  con- 
sidered or  provided  for.  The  expense  of 
railways  must  ever  cause  them  to  be  few 
in  number,  and  confine  them  to  being  the 
great  arteries  of  communication  through 
various  parts  of  the  kingdom ; hence,  as 
their  power  respecting  the  conveyance  of 
passengers  is  almost  unlimited,  it  will  ne- 
cessarily become  the  habit  of  persons 
wishing  to  travel,  to  go  directly  to  the 
nearest  point  of  the  railway  in  their  vici- 
nity, and  there  to  be  taken  up  by  the  rail- 
carriages;  this  will  eventually  imply 
such  a multitude  of  stoppages  as  will 
materially  inconvenience  the  progress. 
The  problem  must,  therefore,  sooner  or 
later  arise,  of  furnishing  some  means  of 
getting  passengers  on  board  without  ma- 
terially altering  the  velocity  of  the  train 
pf  carriages,  otherwise  this  can  only  be 
effected  at  certain  convenient  intervals, 
say  of  five  miles  each,  where  the  train 
must  halt ; and  perhaps  for  females  and 
aged  persons,  and  where  luggage  is  also 
to  be  taken  up,  that  will  ever  remain  the 
best  plan  ; but  for  men  of  activity,  such 
as  pedestrians  usually  are,  and  whose 
convenience  may  commonly  he  comprised 
in  short  lifts  from  place  to  place  along 
the  line  of  railway,  I conceive  some  plan 
may  be  hit  upon  to  take  them  up 
wherever  they  are  found  without  stop- 
ping the  train.  I will  state  two  means 
that  occur  to  me  as  the  most  likely  to  be- 
come practicable  when  improved  upon  by 
experience.  Let  an  inclined  mast  stand 
on  the  platform  of  the  hindermost  rail- 
carnage  A,  fig.  3,  on  the  top  of  which  is 
• gudgeon  or  spike,  on  which  turns  an 
arm  or  boom  B,  supported  by  a chain-stay 
from  the  top  of  the  spike.  From  the  fur- 
ther end  of  this  boom  let  any  convenient 
f#n»  ol  rope  or  act- work  haug  down 


within  a few  inches  of  the  ground,  as  at 
C.  I conceive,  that  any  active  person, 
by  standing  in  the  path  of  this  net  or 
rope,  may  stay  its  advance  for  an  instant 
till  secure  of  his  hold,  when  without  fur- 
ther effort  he  will,  by  his  own  vis  inertia^ 
and  the  progress  of  the  car,  be  lifted  in  a 
curve  DDD  on  to  a rising  platform  be- 
hind the  car,  guarded  by  strong  netting, 
and  well  padded  uprights,  so  as  to  pre- 
vent injury.  The  momentum  of  tbe  per- 
son would  be  gradually  lost  by  the  hoist- 
ing, and  by  any  required  degree  of  fric- 
tion made  by  a gripe  where  the  boom  or 
arm  turns  on  the  spike.  This  arm  .must 
be  prevented  from  swinging  back  by  a 
catch  and  rolchet,  till  liberated  for  use. 
The  wheels  of  this  car  should  be  boxed 
in,  so  us  not  to  endanger  any  one  who 
may  happen  to  fail  iu  the  attempt.  As 
no  velocity  would  be  communicated  to 
the  person  unless  he  got  fair  hold,  failures 
would  not  be  productive  of  serious  acci- 
dent; and  if  he  lost  his  hold  when  Within 
the  car,  the  nets  would  receive  him  with 
little  danger  of  injury.  1 have  adopted 
the  net-ha  v,  because  1 think  a man  might 
place  his  bundle  and  his  foot  in  it  at  the 
same  moment. 

Another  mode  of  taking  up  passengers, 
which  possesses  the  not  less  important 
advantage  of  setting  them  down  also, 
may  possibly  be  constructed  upon  some 
modification  of  the  following  plan  : — Let 
a strong  frame  (see  AAA,  fig.  5)  receive 
the  four  railway  wheels,  so  that  they  turn 
on  gudgeons  inserted  into  sockets  bb  on 
the  frame,  the  wheels  being  firmly  fixed 
to  these  axles.  On  the  hinder  piece  of 
this  frame,  attached  by  the  hinges  CC,  is 
the  long  but  light  body  of  a carriage  DD, 
figs.  4 and  5.  This  body  rather  prepon- 
derates iu  its  balance  backwards,  so  that 
the  hinder  portion,  which  carries  a sort  of 
sledge  under  it,  will  rest  upon  the  earth  ; 
but  if  any  one  be  in  the  front  portion,  the 
sledge  quits  the  earth,  and  the  platform 
of  the  body  becomes  horizontal,  and  will 
be  retained  so  by  a catch  at  e,  passing  to 
the  under  frame-work  until  ugain  libe- 
rated, at  the  will  of  the  person  conduct- 
ing this  department  of  the  train,  by  press- 
ing his  foot  upon  the  leverage  of  tbe 
catch.  The  axle-tree  of  the  front-wheels 
must  be  uuiformly  cylindrical,  and  upon 
it  is  placed  a concentric  drum,  flanged  at 
each  end  for  the  purpose  of  coiling  a 
rope,  and  which  turns  freely  on  the  axle- 
tree,  unless  when  pressed  forcibly  to  one 
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lad*  by  ft  pierced  gripe  FF,  moved  by  the 
leverage  of  ft  handle,  when  the  friction 
between  the  end  of  the  drum  and  the 
wheel  (a  proper  surface  being  made  on 
each  for  the  purpose^  will  gradually 
bring  them  into  a similar  rotation.  The 
Uncoiling  process  being  first  stopped,  and 
then  the  tension  of  the  rope  being  exert- 
ed,  the  wheels  commence  rotation  on  the 
rail,  and  at  the  same  moment,  though  an 
apparent  paradox,  the  rope  commences  to 
recoil  on  the  drum,  and  the  carriage  to 
regain  its  loss  of  distance  behind  the  train. 
Suppose  the  catch  e fast,  and  the  carriage 
moving  the  last  in  the  train,  to  be  attached 
to  the  one  immediately  in  advance  of  it  by 
the  usual  loops  AA,  or  any  other  contriv- 
ance (the  carriage  in  advance  being  fur- 
nished with  a small  passage-gallery  be- 
hind it,  so  as  to  enable  persons  to  walk 
from  it  into  this  one,  through  the  front 
opening  near  the  foot-catch  e,  fig.  5) ; 
then  let  the  conductor,  having  placed 
himself  in  the  front  part  of  the  carriage, 
first  liberate  the  foot-catch  e,  and  next 
disengage  the  carriage,  and  immediately 
lace  his  weight  over  the  sledge  at  the 
inder  end  of  the  car,  which  will  soon 
•top  it.  He  will  then  hand  the  person 
intending  to  enter  and  his  package  into 
the  front  division  of  the  car,  when  the 
catch  e will  take  hold,  the  sledge  being 
lifted  off  the  ground.  He  must  then  ap- 
ply the  gripe  F to  the  drum,  when  the 
coil  of  the  rope  being  led  from  the  under 
side,  will,  by  receiving  its  motion  from 
the  revolution  of  the  wheels  on  the  rail- 
way, in  the  reverse  direction,  begin  to  re- 
coil the  rope  that  has  been  run  out,  and 
thus  cause  the  carriage  gradually  to  gain 
upon  the  train,  till  it  can  be  attached  to 
it  as  before,  the  gripe  being  liberated  the 
instant  previous  to  this  act  I estimate 
the  case  as  follows: — Suppose  the  velo- 
city of  the  train  to  be  20  miles  per  hour, 
or  about  30  feet  per  second ; let  the  drum 
be  1 foot  in  diameter  and  3 feet  long 
within  its  flanges;  let  the  rope  be  half  an 
inch  in  diameter,  (for  there  should  he  lit- 
tle stress  upon  it  at  any  time),  and  sup- 
pose the  drum  to  receive  one  coil  the 
whole  length,  and  one  overlap  only,  this 
would  take  up  150  yards,  and  thus  admit 
the  train  to  advance  that  distance,  which 
would  occupy  15  seconds,  or  a quarter  of 
ft  minute;  a time  sufficient  to  receive 
any  one  on  to  a stationary-carriage  only 
one  step  from  the  ground,  and  to  throw 
fi  any  luggage  he  could  convey  on  foot. 


To  prevent  accidents,  the  end  of  the  rop« 
should  only  be  slightly  attached  to  the 
drum,  so  that  if  any  accidental  delay  per- 
mitted the  whole  coil  to  run  out,  the 
carriage  would  be  left  stationary  behind 
the  train,  which,  of  course,  must  then 
stop  to  adjust  matters,  as  in  any  other 
accidental  occurrence. 

As  a fall  of  16  feet  would  generate 
about  the  same  velocity  as  the  ordinary 
speed  of  the  rail-carriages,  perhaps  active 

Sersons  might  be  set  down  by  some  modi- 
cation  of  the  principle  of  the  common 
swing,  attached  to  a boom  over  the  side , 
with  some  convenient  elevated  point  from 
which  they  could  in  their  descent  de- 
stroy all  the  momentum  they  had  ac- 
quired as  passengers,  and  thus  step  on 
the  ground  deprived  of  any  velocity,  and, 
of  course,  without  injury.  1 merely 
6tate  the  principle  ; in  practice  it  may  he 
difficult  to  render  this  plan  sufficiently 
safe. 

1 cannot  conclude  this  paper,  already 
too  long,  without  remonstrating  against 
the  practice  of  permitting  railways  to 
cross  common  roads  or  paths  at  the  same 
level.  The  Legislature  ought  to  compel 
the  proprietors  to  make  bridges  for  every 
road  or  path  crossed  by  railways. 

If  the  wear  and  tear  of  railway  con- 
veyance be  found  too  expensive,  owing 
to  the  friction  caused  by  such  high  pres- 
sure and  great  velocity,  and  that  the  use 
of  springs  to  these  carriages  are  not  suffi- 
cient to  remedy  this  evil — I think  it  pro- 
bable that  a dove-tailed  groove,  filled 
with  hard  oak,  driven  in  in  small  pieces 
endwise,  within  the  rim  of  the  wheels, 
and  then  turned  in  a lathe  till  circular, 
might  be  serviceable,  and  could  be 
cheaply  renewed  ; these  pieces  might  be 
secured  in  their  bed  by  a fox-wedge,  as 
commonly  practised  in  similar  cases  (see 
F,  fig.  6.) 

I ought  to  apologise  for  giving  you  so 
many  unripened  suggestions,  but  the 
only  choice  of  any  of  them  becoming 
useful  is  by  my  thus  submitting  them  to 
the  consideration  of  operative  mechanics. 

George  Cavlet. 

Brampton t Dee.  5,  1830. 

THE  PRINCIPLES  OP  LOCOMOTION. 

"Nothing  can  be  proved  but  by  supposing  soma, 
thing  intuitively  kuown,  and  evident  without  proof.** 

Dh.  Johnsow.  . 

Sir, — I said  in  a former  communi- 
cation (No.  397,  p.  45)  that  I ceuld  only 
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prove  the  5tli  proposition  of  my  loco- 
motive theory  by  a roundabout  way  (I 
did  not  intend  a pun),  and  as  uo  betteT 
proof  has  hitherto  appeared,  I send  you 
my  own,  for  the  examination  of  your 
readers,  in  order  that  any  doubt  respect- 
ing the  correctness  of  any  of  my  propo- 
sitions may  be  removed,  previously  to  my 
founding  my  theory  of  locomotion  upon 
them.  And  I here  take  occasion  to  re- 
mark, that  I slrall  not  feel  myself  bound 
to  answer  mere  thoughts  ami  opinions, 
such  as  Sivado’s,  in  p.  404,  vol.  14,  but 
only  attempt  to  prove  my  statements 
erroneous,  which  attempts  may  probably 
give  me  a ready  means  of  establishing 
my  assertions,  as  was  the  case  in  my 
answer  to  one  of  your  correspondents, 
in  No.  399,  page  75.  It  may  be  aigued, 
that,  as  I have  asserted  things  which  are 
new,  I am  bound  to  prove  the  truth  of 
them ; and  so  iu  the  end  I am,  when  I 
know  what  value  to  set  on  the  opinions 
of  those  who  question  my  statements. 
In  the  interim,  I claim  the  courtesy 
mentioned  by  Johnson,  that  t;he  who 
tells  nothing  exceeding  the  bounds  of 
probability,  has  a right  to  demand  that 
they  should  believe  hiui  who  cannot  con- 
tradict him.” 

Locomotion  being  a new  science,  and 
having  no  set  of  defined  laws,  I can 
only  proceed  to  proof  of  its  principles  by 
deductions  from  old  and  well-known 
principles  of  other  sciences,  applied 
(though  probably  by  a very  circuitous 
process)  to  establish  the  laws  of  this  new 
science.  1 may  safely  assume  the  fol- 
lowing as  a truth  recognized  by  many 
well-known  laws  and  operations  of  na- 
ture aud  art.  There  canuot  he  advan- 
cing motion  produced  by  any  machine, 
animate  or  inanimate,  unless  the  power 
attempting  to  produce  such  motion  can 
ply  against  an  abutment  or  fulcrum,  that 
is  either  immoveable  or  much  more 
slowly  moveable  than  such  power  of  ad- 
vancing motion.*  A bird  cannot  fly  in 
vacuo;  a fish  cannot  swim  in  air;  a 
man  cannot  walk  on  water:  so,  if  the 

• I once  thought  the  following  might  be  objected 
■gainst  this  general  rule.  Suppose  a rope  upon  t 
windlass  be  fast  to  one  carriage,  and  the  other  end  of 
the  rope  be  attached  to  another  carriage,  then  a per- 
son in  one  carriage  working  the  windlass  could 
make  the  carriages  approach  each  other;  but  in  this 
ease,  the  carriages  become  a fulcrum  to  each  other, 
and  whilst  the  rope  moves  the  whole  distance  each 
carriage  only  moves  half  the  distance.  In  tine,  these 
would  not  strictly  be  locomotive-machines  of  the 
nature  we  are  treating  of. 


constructor  of  any  loomotive- machine  at- 
tempt to  make  a locomotive  fulcrum 
within  the  machine  itself,  that  fulcrum 
being  always  moveable  with,  and  at  the 
same  rate,  as  the  machine,  the  attempt 
will  fail — no  advancing  motion  ean  be 
produced;  but  locomotive  machines  are 
made  and  do  advance — therefore,  their 
power  must  ply  against  something  not  iu 
themselves ; and  as  it  is  not  in  the  air,  it 
must  be  on  the  ground.  Now,  as  they 
only  touch  the  ground  iu  points  of  lines 
tangent  to  their  wheels,  therefore  the 
constant  or  variable  point  of  contact  with 
the  ground,  is  the  constant  or  variable 
fulcrum  or  abutment  of  the  advancing 
motion.  This  I consider  a sufficient 
proof  of  the  correctness  of  the  latter  part 
of  my  8th  proposition,  “That  a stone 
under  a moving  wheel  becomes  a ful- 
crum, over  which  the  moving  weight  is 
to  be  lifted.”  Some  have  doubled  us 
being  a fulcrum.  The  proper  fulcrum 
of  common  rotative  motion  is  thp  axle 
of  the  wheel ; the  fulcrum  of  loco- 
motion is  the  ground.  1 think  I may 
also  safely  assume,  that  howsoever  or  in 
whatever  line  of  direction  a mechanical 
power  may  appear  to  act,  still  its  only 
real  or  effective  maximum  force  is  in 
that  line  of  direction  which  is  opposed 
to  the  immoveable  fulcrum  or  ahutineut, 
which  forms  the  base  or  re-action  of  that 
power,  as  will  more  clearly  appear  on 
removing  that  base.  To  those  who  ad- 
mit this  assumption,  no  other  proof  of 
the  correctness  of  my  5th  proposition 
will  be  necessary.  As  the  ground  is  the 
fulcrum  of  locomotive  power,  and  the 
line  of  gravity,  the  maximum  line  of 
direction  of  any  force  or  power  opposed 
to  the  ground,  therefore  the  line  of  gra- 
vity is  i lie  line  of  direction  of  the  great- 
est locomotive  power.  But,  as  this  as- 
sumption may  not  be  admitted  by  many, 
I must  proceed  to  try  other  modes  of 
proof. 

Let  PL,  in  figures  1,  2, 3, 4, 5,  repre- 
sent a plane,  A a loaded  frame,  B a sup- 
port and  pulley  fixed  to  the  plane  of 
other  moveable  place,  and  W a weight. 
In  figures  1,  2,  3,  advancing  motion  will 
be  produced  in  the  frame  A,  if  the 
weight  W be  sufficient  to  overcome  the 
friction  between  the  plane  and  the  frame, 
because  the  fulcrum  or  abutment  of  the 
power  W is  in  the  immoveable  prop  B j 
and  although  the  line  of  direction  in 
which  the  power  appears  ultimately  to 
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act  is  varied  three  ways,  yet  its  action  in 
reality  is  only  in  that  line  directly  op- 
posed to  the  prop  or  support  B,  whose 
abutment  is  the  immovable  ground  of 
which  it  may  be  said  to  form  a part. 
This  is  common  motion,  true  at  sight, 
needing  no  proof  except  reference  to  a 
common  sledge.  The  same  effect  will 
take  place  if  the  frame  be  mounted  on 
wheels,  as  in  fig.  4,  but  the  friction  will 
be  less,  requiring  a less  weight.  This  is 
also  common  motion,  such  as  a horse 
drawing  a cart.  If  the  arrangement  be 
made  like  figure  5,  the  frame  A will 
still  advance  until  W be  perpendicular 
under  some  part  of  it.  This  shows  that 
common  motion  will  produce  an  advance 
so  long  as  the  line  of  direction  of  the 
moving  power  deviates  any  little  from 
the  perpendicular ; but  were  the  prop 
B taken  away,  the  weight  would  come 
to  the  perpendicular  at  once,  and  no  ad- 
vancing motion  could  take  place ; so  that 
without  B be  fixed,  or  relatively  so,  ad- 
vancing motion  cannot  take  place  at  all. 
Now,  if  the  prop  or  fulcrum  B,be  placed 
on  the  frame  A,  as  in  figures  6,  7,  8,  9, 
it  will  be  equally  moveable  with  the 
frame ; therefore,  as  before  stated,  the 
weight  W will  produce  no  attempt  at 
advancing  motion;  if  it  would, this  would 
be  locomotion.  I presume  it  will  not  be 
contended,  by  any  one  conversant  with 
the  science  of  motion,  that  any,  even  the 
weakest  efforts  at  advancing  motion  can 
be  made  by  any  of  the  frames,  although 
the  line  of  direction  of  the  motive  power 
is  shown  as  acting  in  appearance  four 
different  ways,  down,  up,  forward,  and 
backward,  yet  it  only  really  acts  or  is 
efficient  in  the  line  opposed  to  the  im- 
moveable abutment,  which  is  the  ground. 
There  is  certainly  an  increased  friction 
on  the  plane,  but  that  does  not  alter  the 
possibility, or  rather  impossibility — it  only 
requires  an  increased  power.  Nor  will 
the  mere  mounting  the  frames  on  wheels 
‘ give  them  that  tendency  to  advancing 
motion  which  they  had  not  before — it 
will  only  lessen  the  friction;  it  cannot 
cause  locomotion,  because,  as  before . 
proved,  the  fulcrum  is  still  as  moveable 
as  the  frame.  Now,  although  the  weight 
cannot  produce  advancing  motion  in  the 
frame,  like  as  a man  standing  in  a boat, 
cannot  by  either  pushing  or  pulling  at 
the  boat  produce  any  advancing  motion 
in  it,  unless  he  ply  at  an  abutment  out  of 

the  boat,  yet  he  can  produce  motion  in 
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any  thing  loose  within  the  boat,  whose 
proper  individual  fulcrum  is  in  and  fast 
to  the  boat,  such  as  Jiftmg  a weight, 
drawing  a nail,  moving  a hinge,  bending 
& spring,  or  turning  a wheel ; just  so  can 
the  weight  W produce  motion  in  a»y 
loose  thing,  or  one  fastened  only  by  a 
part  of  itself  to  the  frame  A,  and  if  hjl 
operating  on  any  such  loose  parts  the 
frame  can  be  made  to  advance,  it  will 
become  a locomotive  machine.  Now, 
it  has  been  discovered,  and  is  known  in 
practice,  that  such  motion  in  the  frame 
may  be  effected  by  operating  on  wheels 
bearing  the  frame,  by  endeavouring  to 
tum  such  wheels  round  against  the  im- 
movable fulcrum  the  ground,  and  with- 
out such  an  immovable  fulcrum,  I have 
before  proved  it  is  impossible  to  produce 
advancing  motion.  Let  us  enquire  more 
particularly  how  this  is  effected. 

Figures  10,  11,  12,  13,  represent  the 
loaded  frames  mounted  on  wheels,  with 
the  power-springs  fastened  in  vari&is 
ways  to  what  1 here  call  moveable  ap- 
pendages, namely,  to  the  wheels,  by 
means  of  pulley-grooves  instead  of  to 
the  fast  frames.  I,t  will  be  observed, 
that  the  line  of  direction  of  the  power  on 
the  wheels  is  in  appearance  in  every 
extreme  variation  of  direction,  yet,  as 
before,  its  only  real  line  of  effective 
direction  is  that  which  is  opposed  to  the 
ground,  or  fig.  10.  Now,  if  the  frames 
and  wheels  be  lifted  off  the  ground  or 
plane,  and  the  frames  held  fast,  every 
large  wheel  (being  of  one  size)  will  he 
turned  round  by  like  weights  with  the 
same  velocity  (disregarding  pulley  fric- 
tion) and  any  pressure  against  any  part 
of  their  rims  will  alike  retard  their  mo- 
tion. It  is  immaterial  to  the  motion  in 
what  line  of  direction  the  power  acts; 
there  is  no  resistance  in  one  direction 
more  than  another:  it  will  be  a tangent 
to  the  circumference  any  way,  and  bear 
the  same  relative  situation  to  the  axle, 
which  is  now  the  fulcrum,  and  im- 
movably fast  to  that  which  supports  it 
from  the  ground.  The  pulleys,  over 
which  the  strings  in  figures  11,  12,  W, 
pass,  may  also  be  considered  as  fixed  to 
that  which  supports  them  from  the 
ground ; and,  therefore,  the  pulley  next 
to  each  wheel  becomes,  for  the  time,  an 
immovable  abutment  opposed  to  that 
wheel.  Nor  is  it  material  to  what  part 
of  the  rim  any  hindrance  is  applied*  be- 
cause no  place  can  eve#  vary  the  propor- 
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lion  of  leverage  (from  the  fulcrum)  of 
the  power  and  resistance.  Therefore, 
the  power  of  figure  10  is  the  measure  of 
the  power  of  any  of  the  others ; that 
which  will  move  figure  10  will  move 
any  other,  and  that  which  will  stop  figure 
10  will  stop  any  other. 

But  as  any  power  whatsoever,  whether 
it  be  gravity  or  elasticity,  or  mechanic 
force,  applied  to  tum  one  of  these  wheels, 
(when  off  the  ground)  must  be  applied 
in  a line  of  direction  at  or  between  some 
one  of  the  extremes  before  mentioned,  as 
these  extremes  include  the  whole  circum- 
ference, it  follows  that  fig.  10,  which  re- 
presents gravity  only,  is  a true  measure 
of  every  other  power  possessing  the  same 
quantum  of  impulsive  force.  Therefore, 
any  mechanical  power,  suppose  equal  to 
lOOlbs.,  trying  to  turn  a wheel  round  is 
only  equal  in  force  to  lOOlbs.  weight, 
hung  by  a line  on  a horizontal  spoke  of 
the  wheel,  at  the  place  where  the  me- 
chanical power  is  applied  to  that  wheel. 
This  i proves  my  5th  proposition,  as  far  as 
regards  turning  the  wheel:  now  for 
**  starting  it  forward.”  Let  the  frames 
and  wheels  be  placed  on  the  ground  or  a 
plane,  with  the  weights  free  to  act  as  be- 
fore, the  weights  will  still  make  the 
tame  effort t to  turn  the  wheels  round, 
but  the  ■ pressure  of  the  rims  of  the 
wheels  agaiust  the  ground  which  is  now 
the  only  immoveable  abutment,  will 
create  a certain  hindrance,  by  which  a 
different  effect  will  be  produced.  If 
this  hindrance  amount  to  more  than  that 
which  keeps  the  frames  and  axles  sta- 
tionary, the  wheels  will  he  at  liberty  to 
roll  forward  and  carry  the  frames  and 
axles  with  them  ; for  a wheel  is  capable 
of  sustaining  two  motions,  namely,  round 
its  axle  ana  along  a plane  at  the  same 
time.  But  it  is  well  known  and  needs 
no  proof,  that  this  hindrance  is,  under 
tome  circumstances,  much  more  than  that 
which  keeps  the  frames  and  axles  sta- 
tionary. It  has  been  proved  on  the  rail 
roads,  that  the  hindrance  to  the  advance 
of  a ton  weight  forward  is  not  more  than 
201bs.,  whilst  it  may  safely  be  assumed, 
that  the  hindrance  to  turning  the  wheels 
round  without  advancing,  is  more  than 
200lbs.  The  wheels  will  consequently 
yield  in  that  point,  or  line  of  least  re- 
sistance, and  when  such  resistance  is 
less  than  the  hindrance  between  the 
wheels  and  the  ground,  rotation  and  lo- 
comotion are  produced  together.  It  fol- 
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lows  also,  of  course,  that  when  by  means 
of  obstacles  or  hills,  the  hindrances  for-' 
ward  amount  to  more  than  the  hind- 
rance beneath,  locomotion  ceases,  the 
wheels  can  more  readily  turn  round 
where  they  stand  than  advance.  It  has 
been  proved,  that  figure  10  may  be  taken 
as  a measure  of  any  other  power  of  like 
amount,  and  that  what  would  stop  figure 
10  would  stop  any  other  like  power  borne 
by  the  wheel,  or  when  the  wheel  is  off 
the  ground ; and  it  has  been  proved,  that 
an  obstacle  may  occur  that  will  cause  lo- 
comotion to  Cease.  Now,  I think,  the 
fast  obstacle  represented  by  C in  fig.  10, 
would  cause  locomotion  to  cease.  I think 
it  needs  no  proof,  that  the  weight  W, 
however  great,  could  never  raise  the 
frame  and  wheel  over  C ; the  wheel- 
would  rather  tum  round  where  it  stands. 

I take  it  to  be  evident  to  a mechanic,  at 
first  sight ; and  if  W could  not  raise  it, 

1 have  proved  that  no  other  locomotive 
power  could,  as  it  has  also  been  proved," 
that  the  force  of  a weight  ana  other 
mechanical  force,  are  alike  in  producing 
rotary  motiou,  and  that  rotary  motion 
will  produce  locomotion.  Now,  it  is 
known  that  a weight  hung  on  the  hori- 
zontal spoke  of  a wheel  will  produce 
rotary  motion.  Therefore,  “ a mechanic- 
al power,  suppose  equal  to  lOOlbs.,  car- 
ried (or  borne)  by  a wheel  and  trying  to 
start  that  wheel  forward  is  only  equal  in 
force  to  lOOlbs.  weight,  hung  by  a line 
on  a horizontal  spoke  of  the  wheel,  at 
the  place  where  the  mechanical  power  is 
applied  to  that  wheel,”  which  was  to  be 
proved.  I have  arrived  at  this  concltK 
sion  by  a very  M roundabout”  process, 
but  1 believe  the  positions  are  all  true,’ 
and  it  is  the  best  I can  give  at  present. 
I have  taken  many  things  for  granted, 
because  I believe  those  who  are  capable 
of  pursuing  this  investigation,  will  at 
once  allow  them  without  proof.  And  if 
it  be  thought  by  any  one,  that  I have 
not  sufficiently  proved  my  proposition, 
still  I think  1 have  furnished  a clue  to- 
the  means  by  which  it  may  be  proved. 

I shall  next  proceed  to  apply  mv  12" 
propositions  to  the  establishment  of  my* 
new  theory  of  locomotion ; and  remain, 

Saxula. 

MR.  GURNEY’S  STEAM-CARRIAGE — RE- 
MARKS ON  MR.  HERAPATH’s  LETTER. 

Sir, — Allow  me  space  for  a few  re- 
marks on  Mr.  Herapath’c  letter  (p.  123), 


154 


TUB  GRAND  SCIRNTiriC  MEETING  AT  YORK. 


which  I feel  called  upon  to  make,  being 
one  of  those  persons  who  have  publicly 
and  repeatedly  asserted,  that  Mr.  Gur- 
ney’s steam-carriage  cannot  go  up  hill, 
(see  vol.  xiii.  page  221).  I still  assert 
the  same,  unless  it  has  been  rebuilt  on 
different  principles.  By  up  hill,  I mean 
such  hills  of  common  roads  as  horses 
draw  carriages  up,  the  test  of  which  is 
passing  over  a one  or  two  inch  bar  on 
level  ground,  at  a dead  pull,  or  a pull 
without  momentum.  Mr.  Gurney  and 
his  supporters  hare  done  wonders  in  per- 
severing so  far  as  to  show,  that  steam- 
carriages  can  run  and  draw  a load  at  the 
rate  of  9 or  10  miles  an  hour  on  a com- 
mon level  road,  and  1 hope  they  will 
receive  from  the  public  the  thanks,  and 
more  substantial  remuneration,  which 
they  richly  merit;  but  let  them  not  try 
to  palm  upon  us  things  as  possible, 
which  I believe  they  know  practically  to 
be  impossibilities.  Why  else  send  the 
carriage  to  the  “ extremely  level  road” 
(as  another  account  says)  at  Chel- 
tenham ? I stoutly  maintain,  and  hope 
soon  to  prove,  that  it  is  impossible  for 
any  locomotive  power  applied  to  a 9-inch 
radius  crank  upon  the  axle  of  Mr.  Gur- 
ney’s carriage- wheels  to  propel  his  car- 
riage up  hill,  that  is  over  a 1 or  2-inch 
bar  as  mentioned.  The  line  of  direction 
of  horse-power  is  parallel , or  nearly,  with 
a level  road;  the  line  of  direction  of  me- 
chanical locomotive  power  is  perpendi- 
cular, or  nearly,  to  a level  road  — ’tis  this 
renders  it  impossible ; if  Mr.  H.  can  dis- 
prove this,  1 am  silent;  but  this  admitted, 
the  impossibility  follows  of  course. 

Mr.  H.  says,  all  the  curious  properties 
of  steam-carriages,  mentioned  in  his  letter 
to  the  Duke  of  Wellington,  have  been 
amply  verified  by  experiments.  What, 
all ! That  curious  property,  among 
others,  of  climbing  a hill  rising  “ one 
foot  in  about  two  feet,”  or  18  inches  at  a 
yard!  (Mr.  Gurney’s  letter,  p.  18). — 
This  beats  me  hollow,  and  I have  been 
a great  swaggerer  about  climbing.  My 
new  theory  says  it  is  possible  to  make  a 
steam-carriage  on  plain  wheels  ascend 
an  inclined  plane  rising  12  inches  at 
every  yard,  but  it  must  be  bv  having  a 
constant  steam-pressure  equal  to  nearly 
the  whole  weight  of  the  machine,  upou 
cranks  nearly  equal  in  radius  to  the 
wheels  (see  vol.  xiii.,  page  410).  The 
truth  is,  Mr.  Herapath  had  not  a suffi- 
ciency of  experimental  data  to  found  lus 


mathematical  theory  upon.  I hope  b« 
will  excuse  my  saving,  it  is  for  the  most 
part  mathematical  twaddle — a glimmer- 
ing of  light  in  a region  of  darkness; — the 
premises  are  wrong.  It  is  trifling  with 
his  own  talents,  and  the  public  feeling, 
to  make  a display  about  stopping,  and 
backiug,  and  turning,  and  warming  in 
winter  by  the  same  tire  which  is  insen- 
sible in  summer,  when  the  main  and 
original  difficulty  stands  unremoved. 
That  such  a difficulty,  a gross  error  in 
principle  too,  does  exist,  is  plain ; else 
why  cannot  six  steam-horses  draw  the 
carriage  over  an  obstacle  that  one  living 
horse  can  draw  it  over  ? Such  errors  do 
not  occur  in  other  inacliwery. 

Let  the  patent  cranks  * or  gearing  of 
2£  or  3,  or  more  feet  radius, be  tried;  lay 
plenty  of  the  weight  on  the  hind  wheels, 
and  many  of  the  present  difficulties  will 
vanish  (not  all) — and  let  those  difficul- 
ties be  fairly  stated,  and  not  concealed  or 
glossed  over,  and  then,  i doubt  not,  there 
is  an  abundance  of  talent  that  will  come 
forward,  as  was  the  case  at  the  eruption 
in  the  Thames  Tunnel,  to  point  out 
means  of  removing  such  difficulties,  and 
accomplishing  this  great  “national  ob- 
ject” as  far  as  the  state  of  practical  me- 
chanics will  admit;  and  that  is  no  im- 
perfect state  in  the  present  day. 

Yours,  &c.  Saxcla. 

April  SO,  1831. 


THE  GRAND  SCIENTIFIC  MEETING  4T 
YORK. 

Sir, — If  it  be  really  the  fact  that  ar- 
rangements are  now  making  at  York  for 
a grand  scientific  meeting,  on  the  plan  of 
the  German  Assembly  of  Inquirers  Into 
Nature,  I cannot  help  wondering  at  tbe 
extreme  folly  of  the  projectors.  Pray 
what  is  it  that  has  occasioned  these  so 
much  talked-of  meetings  in  Germany, 
but  the  want  of  a common  metropolis? 
Wherever  tbe  cultivators  of  science  are 
scattered  over  such  a wide  extent  of  ter- 
ritory, that  to  have  an  opportunity  of 
forming  an  acquaintance  with  them  all, 
one  must  traverse  the  whole  land  from 
north  to  south,  and  from  east  to  west — 
there  an  assembly,  such  as  has  been 
established,  may  be  of  some  use.  But,  in 
the  capitals  of  Englaud  and  France,  as- 
semblies of  this  kind  have  already  been 
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Clive.— Lv,  M.  M. 
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to  existence  for  some  hundreds  of  years, 
tad  have  the  additional  advantage  of  be- 
ing permanent  ; for  who  is  there  distin- 
guished for  science  or  any  thing  else  in 
those  two  countries,  who  does  not,  true 
as  the  needle  to  the  pole,  direct  his  course 
to  London  and  Paris?  To  attempt  to 
establish  a scientific  asscm!  ly  on  the 
German  plan,  i;>  either  of  these  two  coun- 
tries, is  to  light  a farthing  rushlight  in 
the  blaze  .of  noon.  The  projected 
meeting  at  York  will,  of  course,  prove  a 
failure.  Indeed,  I never  heard  of  a more 
foolish  project,  save  one,  which  was  in- 
deed a cousin-german  of  the  present, 
namely,  that  for  establishing  a book-fair 
in  England,  on  the  plan  of  the  cele- 
brated one  at  Leipsic. — Yours,  &c. 

A.  G.  C. 

9,  1831. 


PS.— I have  said  above,  that  a meet- 
ing on  the  German  plan  may,  in  such  a 
country  as  Germany,  be  of  some  use. 


But  I have  long  suspected  that  it  is,  as 
at  present  organized,  something  of  what 
is  expressively  called  a humbuy,  and  my 
suspicions  hate  been  confirmed,  by  the 
account  of  the  last  anniversary  in  the 
April  number  of  Dr.  Brewster’s  Journal. 
The  Writer,  Mr.  Johnston,  to  whom  the 
readers  of  that  work  are  indebted  for  al- 
most all  its  entertaining  articles,  observes, 
that  in  the  earlier  stages  of  the  establish- 
ment, when  only  a few  scientific  men  asr 
sembled  (and  when,  of  course,  the  stated 
object  of  collecting  together  all  the  na- 
turalists of  Germany,  was  far  from  being 
attaiued),  it  furnished,  as  he  has  been  in- 
formed, a high  intellectual  treat ; but,  he 
adds,  from  his  own  experience,  that  now, 
when  its  professed  objects  are  secured, 
it  presents  a mere  scientific  mob,  crowded 
together  for  no  visible  purpose,  as  nei- 
ther con  new  acquaintances  be  formed 
nor  ratiou&i  conversation  enjoyed. 

Yours,  &c. 

A.  C.  C. 


REMARKS  ON  1BE  rROBABLE  CAUSE  OF  PLUCK1NGT0N  SAND-BANK  OPPOSITE  THE 

DOCKS  AT  LIVERPOOL. 


Sir, — I trust  tlie  important: 
subject  of  which  I shall  presen 
"ill  secure  it  a place  iu  your 
columns ; and  I have  only  to  re 
it  has  not  hitherto  engaged  the 
wsorae  person  here,  who  coi 


more  justice  than  I can ; as  the  sand 
bank  in  question  has  risen  to  such  an 
alarming  height,  that  it  is  extremely 
dangerous  for  large  vessels  to  go  into  or 
come  out  of  the  docks  adjoining.  Many 
vessels  going  to  sea  have  grounded  upon 
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it,  and  been  obliged  to  put  back  and 
discharge  their  cargoes,  and  undergo 
heavy  repairs. 

The  prefixed  rough  sketch  of  the  estu- 
ary of  the  Mersey  and  the  adjacent 
Shores  of  Lancashire  and  Cheshire,  may 
serve  to  help  us  both  to  the  cause  of  this 
obstruction  and  to  its  remedy.  LL,  de- 
note the  situation  of  Liverpool ; P, 
Pluckington  Sand-Bank;  B B,  Bootle 
Bay;  D,  the  Dingle;  D B,  Devil’s 
Bank;  PP,  Potteries;  NF,  New  Ferry; 
R F,  Rock  Ferry;  B,  Birkenhead;  W, 
Woodside;  WP,  Pool;  S,  Seacombe; 
R B,  Rock  Battery.  No.  1,  the  Rock 
Light-house ; 2,  shows  the  direction  of 
the  tide ; 3,  an  inferior  current  separated 
from  the  main  stream ; 4,  Mile-house 
Rocks ; 5,  Rip  Raps,  sand  bank  not  dry ; 
6,  New  North  Docks;  7,  Fort;  8,  New 
South  Docks ; 9,  Rocks  at  the  Dingle ; 
10,  Prince’s  Docks ; 11,  Rock  Channel ; 
12,  Fortnby  Channel ; 13,  King’s  Dock; 
14,  Queen's  Dock. 

1 will  now  venture  to  state,  what  I 
take  to  be  the  cause  of  the  impediments 
that  have  arisen  of  lute  to  the  navigation 
of  the  river ; I will  begin  first  with  the 
setting-in  of  the  tide.  Two  currents 
coming  from  the  sea,  as  represented  by 
the  dotted  lines  in  the  engraving,  join 
opposite  the  Rock  Battery  ; from  whence, 
both  deviating  from  their  intended  course 
(each  giving  way  to  the  other),  they  set 
strong  upon  the  Mile-house  Rocks,  thereby 
forming  an  eddy  on  the  Cheshire  side  of  the 
Rock  Battery,  where  there  is  a small  sand 
hanky  denominated  the  Rip  Raps.  The 
Mile- house  Rocks  then  repel  the  tide, 
which  makes  over  to  Woodside  and 
Birkenhead  with  great  rapidity— conse- 
quently another  eddy,  more  serious  than 
the  first,  is  formed  on  the  Lancashire 
side  of  the  river,  and  another  sand  bauk 
created,  called  Pluckington,  which  has 
been  always  in  existence,  but  not  to  such 
■a  dangerous  extent  as  at  present.  This 
bank  is  dry  long  before  low  water ; the 
Rip  Raps  arc  always  covered.  The  tide 
having  now  come  up  to  Birkenhead,  re- 
coils from  the  Cheshire  shore  to  the 
rocks  at  the  Dingle,  where  the  river  sud- 
denly expands,  and  sand  banks  and 
shallow  water  begins.  J may  remark, 
that  in  the  above  track  of  the' current,  the 
bed  of  the  river  is  the  deepest.  The 
narrowest  part  of  the  river  is  opposite 
Seacombe,  where  it  is  about  three  quar- 


ters of  a mile  across ; and  the  hrbadesl 
part  is  about  thirteen  miles  up  the  river, 
where  it  is  five  miles  wide.  Therefore, 
the  Mersey  may  be  compared  to  a bottle, 
which  a muddy  current  enters  with  great 
force  at  the  neck,  but  afterwards  expands 
in  the  body  of  the  bottle,  where  its 
strength  is  lost  and  the  sediments  de- 
posited. 

Since  the  Prince’s  Dock  has  been 
finished,  hut  particularly  the  North 
Docks,  Pluckington  has  risen  in  height, 
and  extended  itself  farther  into  the  river, 
opposite  the  King’s,  Queen’s,  and  South 
Docks.  Opposite  the  latter  was  a great 
portion  of  deep  water,  which  is  now  filled 
up  with  sand.  This  is  owing  to  the 
North  Docks  being  forced  out  to  the 
edge  of  low  water-mark,  which  has  nar- 
rowed the  mouth  of  the  river,  and  kept 
out  a portion  of  the  tidal  waters,  that  are 
pressing  from  without  to  gain  admit- 
tance. This  is  borne  out  by  the  obser- 
vations of  some  surveyors  from  London, 
who  came  here  some  years  since  to  ob- 
viate these  impediments  if  possible.  They 
found  the  water  in  the  Rock  Channel 
considerably  higher  than  that  in  the 
river,  and  proposed,  as  a remedy  for  the 
sand  banks,  that  all  the  piers,  the  sea 
wall  as  it  is  termed,  should  form  a 
straight  line  from  North  to  South. 

1 must  mention,  that  of  late  years  it 
has  been  a constant  practice,  to  take  six 
or  eight  mud  boats  into  the  river  every 
day,  and  there  let  them  deposit  their 
cargoes,  which,  1 think,  is  a great  ag- 
gravation of  the  evil.  Each  boat  will 
carry,  I should  think,  from  forty  to  fifty 
tons. 

The  remedy  I propose,  is  this: — to 
widen  the  neck  of  the  river,  so  as  to  allow 
the  water  ingress,  and  let  Nature  have 
her  own  way,  and  assist,  rather  than  curb 
her.  In  the  accompanying  sketch  is 
represented  a demarcation  line  from 
the  South  end  of  the  Prince’s  Dock  to 
the  foot  of  the  Fort.  ’ All  the  works  now 
erected  outside  this  line  [ would  in- 
stantly demolish,  and  take  away  the 
ground  to  the  depth  of  low  water,  and 
make  the  future  docks  out  of  the  land — 
not  as  heretofore,  gain  all  from  the  river. 
This  would  not  only  give  admittance  to 
the  usual  quantity  of  water  that  for- 
merly came  in,  before  the  North  Docks 
were  made,  but  would  admit  a greater 
body  into  the  upper  part  of  the  river 
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Kan  ever  came  in  before,  which  would 
deepen  the  shallow  chanuels  abore  the 
town. 

The  corporation  who  claim  to  be  con- 
servators of  the  river,  have  of  late  years 
been  at  law  with  different  companies  that 
have  made  encroachments  in  the  upper 
art  of  the  river,  thereby  diminishing  the 
ack  water  that  is  in  the  inlets,  which, 
they  say,  keeps  the  channels  open.  This 
is  the  case  to  a certain  degree ; but  the 
Corporation  do  hot  observe,  that  whilst 
they  are  making  the  mouth  of  the  river 
■narrower,  they  are  diminishinj  the  back 
water. 

I think  the  plan  I propose,  would  con- 
fine the  current  more  to  the  Lancashire 
side  of  the  river,  and  not  give  it  such  & 


check  at  the  Mile-house  Rocks ; there- 
fore Pluckington  would  decrease  very 
fast,  aud  allow  a proper  entrance  into 
the  King’s  and  South  Docks. 

The  objections  I anticipate  to  this  plan 
being  carried  into  effect,  would  be,  th&t 
the  forward  state  of  the  works  would 
render  it  most  expensive,  and  the  Cor- 
poration would  then  have  to  purchase 
land  for  the  new  docks.  All  this  I ad- 
mit— but  it  is  better  to  begin  now,  !>efore 
the  land  is  built  upon,  for  when  that 
takes  place,  it  will  be  treble  the  value 
at  present,  or  more  than  that.  “An  ex- 
pensive cure  is  better  than  none.” 

Yours,  &c.  T.  S. 

Liwrp—l,  Ftbntmry,  18)1. 


IMPROVED  HAT  STICK. 


Sir, — Perhaps  my  present  communi- 
cation may,  from  the  extreme  simplicity 
of  the  subject,  excite  the  risible  faculties 
of  some  of  your  readers ; nevertheless,  f 
am  of  opinion,  there  are  very  few  of 
them  who  wonld  despise  the  convenience 
that  may  he  afforded  by  an  improve- 
ment in  so  humble  an  instrument  as  the 
common  hat-stick. 

The  above  drawing  represents  a hat- 
stick,  composed  of  three  parts;  viz.  the 
two  ends  A and  B,  and  the  centre-piece 
C.  The  end  A is  perforated  to  a depth 
of  one  and  a half  or  two  inches;  the  end 
B is  perforated  and  tapped  with  a female 
screw.  The  centre-piece  C,  has  at  one 
■end  a plain  cylindrical  projection — at 
the  other,  a male  screw.  The  plain  cy- 
lindrical piece  has  a groove  in  which  a 
pin  P works,  and  prevents  it  from  draw- 
ing out,  while  the  lengthening  of  the 
stick  is  regulated  by  the  action  of  the 
screw.  This  part  of  the  arrangement 
will  be  made  clearer  by  reference  to  the 
section  D. 

ha  using  the  bat- stick  er  stretcher,  it 


may  be  placed  in  the  hat,  and  after- 
wards adjusted  to  any  degree  of  tight- 
ness that  may  be  required,  by  turning 
round  the  centre-piece  C,  which  is  made 
either  square  or  octagonal  for  the  con- 
venience of  grasping.  In  this  stick, 
any  portion  of  a revolution  can  he  given 
to  the  screw,  whereas,  in  those  of  the 
ordinary  kind,  less  than  half  a turn  can- 
not be  made,  and,  as  the  screw  is  usually 
of  a coarse  thread,  some  inconvenience 
thus  arises;  besides  such  sticks  require 
to  be  adjusted  previous  to  placing  them 
in  the  hat,  in  doing  which,  as  well  as  in 
the  withdrawing,  the  lining  is  much  dis- 
composed, See. 

But  I have  no  doubt,  that  enough  has 
been  said  to  render  my  plan  intelligible 
to  all  your  readers;  and  although  the 
instrument  itself,  and  the  improvement 
now  suggested,  are  both  of  the  simplest 
description,  still  I am  of  opinion  that  no 
apology  is  necessary  for  its  appearance  in 
the  pages  of  the  Mechanics’  Magazine.  ' 

Any  turner  may  make  one,  and  any 
person  having  a bat  tan  nse  one,  and  all 
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who  use  it  will  readily  discover  and  duly 
appreciate  its  several  good  qualities.— 
.Yours,  &c. 

William  Baddeley. 

April  4 ih,  1.131. 


NATIONAL  REPOSITORY OPENING  OF  TUB 

FOURTH  EXHIBITION. 

The  fourth,  and.  to  all  appearance,  the 
last  exhibition  of  this  Institution,  opened 
on  Thursday,  the  28th  ult.  We  have  no 
inclination  to  exult  over  the  failure  of 
good  intentions  ; and  we  shall,  therefore, 
before  proceeding  with  our  report  of  the 
symptoms  which  indicate  that  the  exotic 
thing  is  in  articulo  mortis,  content  our- 
selves with  reminding  our  readers,  that 
wo  have  all  along  (for  n time  single  hand- 
ed) protested  and  predicted  that  it  was  an 
Institution  wholly  uncalled  for  by  the 
state  of  the  arts  and  manufactures  of  the 
country — and  that  it  would  never  be  sup- 
ported to  such  an  extent  as  to  give  it  the 
least  claim  to  the  character  which  it  so 
presumptuously  assumed  of  being  a “ Sa- 
tional"  Exhibition  by  “ the  Artisans  and 
Manufacturers  of  the  United  Kingdom." 

The  number  of  articles  in  this  fouith 
annual  show,  seems  at  first  sight,  to  be 
sure,  prodigious ; the  catalogue  spe- 
cifies no  less  than  sixty  separate  and 
distinct  things — sixty  “ new  and  improv- 
ed productions,”  all  hrought’forth  in  the 
course  of  one  brief  year!  What  nation 
(if  mere  numbers  were  every  thing)  might 
not  be  proud  of  such  a national  display? 
There  are  not  many  more  than  fire  hun- 
dred aud  fifty  manufacturing  trwns  in  all 
England,  Scotland,  and  Ireland,  and  here 
is  actually  one  invention  for  every  nine 
towns  1 1 ! The  circumstance  of  nine  towns 
clubbing  their  wits  to  produce  a some- 
thing new — a new  stay* lace  or  a new  bod- 
kin, for  exnmple — may  possibly  put  some 
people  in  mind  of  nine  tailors  uniting  to 
form  one  human  identity  : but  far  be  from 
us,  the  illiberal ity  and  impertinence  of 
insisting  on  so  disparaging  a comparison. 
True  it  is,  however — and  truth  requires 
the  fact  should  be  staled — that  of  these 
sixty  “ new  and  improved  productions,” 
at  least  eight  (the  models  in  clay.  Nos.  2, 
3,  4,  5,  6 , 7,  and  8,  and  the  stuffed  birds, 
No.  23)  are  not  productions  of  " the  Arti- 
sans or  Manufacturers  of  the  United 
Kingdom,”  or  any  of  them,  but  of  fo- 
reigners ; that  four  others  (No.  21,  27, 
98,  47)  consist  of  scissor-aud-pencii  work 
by  certain  young  Misses  of  the  Minories 
and  the  Gravel  Pits,  who  have  no  legiti- 
mate claim  to  xauk  among  the  sons  of  in- 
dustry and  toil ; and  that,  independently 


of  the  objection  to  this  dozen  of  articles 
on  personal  grounds,  neither  models  in 
clay  ofmen  and  beasts,  nor  stuffed  parrots 
and  jackdaws,  nor  artificial  flowers  by 
young  Misses  (”  pretty  imitations,” 
though  they  be  “ of  Nature’s  works,” 
according  to  the  affected  phraseology 
of  the  Catalogue),  are  exactly  such 
productions  as  one  would  look  for  in  an 
exhibition  by  a great  nation  of  its  im- 

Irovements  art  arts  anti  manufactures. 

t must  be  confessed,  too.  that  there  is  a 
little  latitude  of  construction  indulged  in, 
when  mere  specimens  of  skill  in  draw  ing 
and  paper-modelling  (Nos.  43,  44,  45,  57), 
methods  of  teaching  “ the  young  idea 
how  to  shoot”  (Nos.  17,  58, — schoolmas- 
ters’ puffs,  perchance),  common  plaister 
busts  (Nos.  11,  25),  and  ordinary  like- 
nesses in  wax  (Nos.  12,  13),  are  classed 
as  “ new  and  improved  productions"  of 
the  artisans  nnd  manufacturers  of  the 
United  Kingdom.  Now,  if  we  deduct 
these  various  excepted  articles — twenty- 
two  in  number — as,  in  fairness,  we  ought 
to  deduct  every  thing  that  has  nothing  to 
do  in  an  exhibition  of  this  sort — there  will 
he  but  thirty-eight  specimens  remaining 
to  represent  the  state  of  manufacturing 
skill  in  Great  Britain  and  Ireland  for  the 
year  1830-31  I And  that,  according  to 
Cocker,  gives  to  each  of  the  five  hundred 
and  fifty  towns  little  more  than  a four- 
teenth part  of  an  unit’s  share  in  the  glory 
of  the  present  (pseudo)  national  exhibi- 
tion! ! ! What  may  we  not  call  national 
after  this  ? 

Let  us  next  see  of  what  sort  the  **  new 
nnd  improved  productions"  are,  of  which 
this  paltry  residue  of  thirty-eight  is  luada 
up.  We  have:— 

• 1 Model  of  a Patent  Suspension 
Safety-Coach. — Stafford. 

* 1 Portable  Shower-Bath. — MacheU . 
2 Models  of  Paddle-Wheels. — 
dock  ; Sandy  a. 

2 Models  of  Fire-Escapes. — Walker; 
Bunnet. 

1 Portable  Garden- Chair. — Dale. 

* 1 Specimen  of  Granulated  Grounding 
on  Copper  or  Steel  for  Engrav- 
ings.— Itussel. 

1 Filtering  Apparatus,  — YrigoUi 
and  Williams. 

1 Specimen  of  Printing  in  Colours. 
Edwards. 

1 Specimen  of  Brass  Rule  Printing. — 
l*u  rkes. 

I Specimen  of  English  Straw  Plat- 
ting.— Yyse. 

1 Recumbent -Chair.— Topliffc. 

4 Flageolets.— Hainbrtdye. 

1 Case  of.  Specimens  of  Artificial 
Eyes.— Grey. 

•3  Brickinaking  Machines.— Bakewcll. 


Digitized  by  Google 


national  repository. 


W 


j * Spring  Tape-Measure.— Chester- 
man. 

"*  1 Specimen  of  Fine  Silk  Hosiery. — 
Pope  and  Co, 

I Set  of  Fine  Porcelain. — Bramficld 
and  Co. 

• 1 Model  of  a Ship’s  Rudder.  — 
Brooking. 

I Improved  Key  Fid  for  striking 
Topmasts. — Ibid. 

* l Specimen  of  Diagonal  Seaming  for 
Ships’  Sails. — Ibid. 

1 Specimen  of  Embossed  and  Stained 
Glass.— Hudson. 

•I  Rug  of  Irish  Manufacture. — Ro- 
berts. 

1 Percussion  Grenade  Rifle-Ball. — 
Norton. 

1 Model  of  a Condensing  Steam-En- 
gine.— Bather. 

1 Mill  for  Crushing  Sugars. — Ap- 
pleby. 

2 Hav  and  Straw  Cuttlug-Machine. — 
Ibid. 

I Corn-Mill.— Ibid. 

1 Mill  for  Crushing  Rape  and  Lin- 
seed Cake. — Ibid. 

1 Pamphlet-Preserver. — Hawkins. 

1 Steel  Cylinder  for  Setting  Razors. 
— Coleman. 

1 Specimen  of  Painted  Muslin  Win- 
dow-Blinds.— Simpson. 
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Now,  is  not  this  a rare  collection? 
Worthy  of  the  first  nation  in  the  world/ 
Worthy  of  havirg  for  its  “ Patron”  the 
Sovereign  of  the  first  nation  in  the  world? 
Worthy  of  the  ” Board”  of  Noblemen  and 
Geulleinen  by  whose  “ management”  it 
has  been  brought  together?  Worthy  of 
the  men  of  science  and  mechanics  who 
compose  the  “Committee  of  Inspection,” 
appointed  to  guard  the  portals  of  this  pre- 
cious Repository  ? And,  above  all,  wor- 
thy of  being  seen  by  all  the  world  at  a 
shilling  per  head  ? Why,  there  is  scarce- 
ly a street  in  the  metropolis  so  mean  and 
beggarly,  but  that  you  may  find  some  shop 
or  other  in  it,  that  you  may  visit  for  no- 
thing and  welcome,  where  you  shall  see 
specimens  of  mechanical  skill,  far  exceed- 
ing, both  in  novelty  and  merit,  any  thing 
which  this  Institution,  with  all  its  appa- 
ratus of  patronage  and  direction,  and  all 
the  puffing  there  has  been  about  it,  can 
boast  of.  Any  one  of  the  Bazaars,  the  ad- 
mission !o  which  Is  free  to  every  body,  is  * 
worth  a dozen  sueh  shows  as  this.  Of 
the  thirty-eight  articles  which  we  have 
placed  to  the  credit  of  the  establishment, 
more  than  one-half  are  unworthy  of  no- 
tice, and  do  not  receive  any  even  from  the 


Managers  themselves  in  their  official  cata- 
logue ; and  of  the  rest  there  are  but  ele- 
veu  which  have  been  thought  to  possess 
importance  enough  to  just iiy  a particular 
exposition  of  their  merits.  Wc  have 
marked  the  eleven  with  asterisks,  and,  in 
justice  to  the  inventors  of  them,  we  shall 
here  extract  what  the  “ Committee  of 
Inspection”  have  reported  concerning 
them * 

Stafford's  Suspension  Safety-Coach . 

“ This  mode  of  suspension  has  very  de- 
cided advantages,  and  must  contribute  es- 
sentially to  the  security  of  carriage  tra- 
velling. The  body  of  the  coach  is  sup- 
ported by  two  uprights,  which  rise  from 
the  bed  of  the  carriage  over  the  middle  of 
each  axle-tree.  Each  of  these  uprights 
has  at  its  top  a transverse  piece,  the  upper 
surface  of  which  is  curved.  On  these 
curved  surfaces  rest  similar  cross  pieces, 
curved  on  their  uuder  surfaces,  and  held 
in  their  places  by  steady  pins,  and  con- 
nected, by  the  intervention  of  elliptical 
spriugs,  with  the  upper  part  of  the  body  of 
the  coach.  The  springs  iiere  introduced 
break  the  concussions  as  in  other  spring- 
mounted  vehicles ; but  the  peculiar  ad- 
vantage of  the  arrangement  ingeniously 
adopted  by  Mr.  Stafford  is,  that  whenever 
the  wheels  by  any  inequalities  or  con- 
struction of  the  road  are  thrown  upon  a 
plane  inclining  laterally,  the  two  curved 
surfaces,  on  which  contact  is  maintained 
betwixt  the  body  of  the  coach  and  its  sup- 
porters, roll  on  each  other,  and  the  points 
of  contact  are  removed  towards  the  side 
of  the  rising  wheels,  by  which  the  verti- 
cal line  of  gravity  is  preserved  nearer 
than  it  otherwise  would  be  loathe  central 
point  within  the  supporters,  in  this  case 
the  wheels.  The  body  of  the  coach,  be- 
ing supported  on  a line  considerably  above 
its  centre  of  gravity,  has  no  tendency  to 
lean  over  with  the  changes  of  inclination 
in  the  position  of  the  wheels,  but  in  all 
cases,  when  properly  loaded,  will  main- 
tain its  perpendicularity,  and  thus  relieve 
the  passengers  from  a sense  of  danger, 
which  in  many  instances  leads  to  ground- 
less alarm,  frequently  induciug  calamitous 
results. 

No  nan  of  mechanical  knowledge  can 
look  at  the  preposterously-lsden  public 
vehicles  which  crowd  our  roads,  without 
speculating  on  the  risk  of  human  life  in- 
curred. He  will  hail  with  delight  every 
new  effort  of  science  to  curb  the  mischiefs 
which  ignorance,  spurred  by  avarice,  is. 
hourly  provoking.” 

, {Tc  it  concluded  in  cur  next.) 


Sir, — I fuel  obliged  for  the  notice  you 
hare  taken  of  my  invention  in  your 
very  • useful  and  ttniveraaliy'Circulated 
Magazine.  There  hus  been  an  omission 
made,  however,  in  transcribing  the  last 
paragraph  of  the  extract  from  the  United 
Service  Journal,  which  renders  the  sense 
unintelligible.  Alter  the  words  “ within 
it”  (p.  88,  col.  1,  l.  12)  there  should  have 
been  added,  yet  a mould  may  be  made 
without  having  a section  <{/  the  rifted 
barrel  inserted  in  it.  In  this  case,  &c., 
A’c.  There  is  a report  in  the  United  Ser- 
vice Journal  of’  this  month,  by  an  eye- 
witness, of  an  experiment  made  by  me  at 
Notting  Hill,  before  the  Master-General 
of  the  Ordnance  and  several  other  officers. 
The  experiments  I made  at  Woolwich,  in 
the  spring  of  1826,  were  from  a rifle  a 
size  larger  than  the  military  one  ; at  the 
distance  of  one  hundred  and  twenty  yards, 
1 fired  twelve  shells  against  a large  deal 
target,  about  an  inch  thick,  every  shell 
struck  on  its  percussion  cap,  and,  I have 
every  reason  to  think,  each  shell  ex- 
ploded, but  there  was  nothing  behind  the 
target  to  show  the  effect.  Many  inge- 
nious contrivances  have  been  devised  to 
cause  a ball  to  strike  on  a given  point, 
but  no  method  has  as  yet  been  discovered, 
that  I am  aware  of,  to  causes  naked  ball 
to  strike  on  any  given  point  of  it,  other- 
wise than  by  discharging  it  from  a rifle. 

Yours,  &c. 

John  Norton. 

14,  St.  Alton' e Place,  4 th  Af«y,  1831. 


[The  following  is  the  report  in  the 
United  Service  Journal  of  this  month,  to 
which  Captain  Norton  alludes  in  the 
above  letter : “We  were  witness  to  an 
experiment  made  by  Captain  Norton,  at 
Moore’s  Shooting-ground,  Notting-hill, 
with  his  percussion  rifle-shell,  on  the 
23d.  ult.,  before  the  Master-General  of 
the  Ordnance.  Major-General  Sir  Andrew 
Barnard,  Major-General  Norcott,  Colonel 
Fox,  and  several  other  officers.  The  re- 
sult was  quite  satisfactory,  as  proving 
the  utility  of  these  projectiles.  The  ob- 
ject fired  at  was  a small  box,  of  about  a 
foot  square,  its  front  being  of  oak,  one 
inch  in  thickness,  and  back  of  elm,  of  an 
inch  and  quarter  | between  these  was  an 
enclosed  space  of  one  inch  filled  with 
powder.  The  shell  wa^  discharged  from 
a military  regulator  rifle,  having  the  head 
of  its  ramrod  hollowed  out  to  prevent 
pressure  on  the  percussion  cap  ; the  dis- 
tance abont  fifty  yards.  The  first  and 
seeond  shots  missed  the  objects,  and  the 


* » ' » r 

shells  passed  clear  through  a broad  iroa 
date,  which  clamped  together  a three- 
nch  boarded  screen,  against  which  tfie 
experiments  were  made.  The  third  dis- 
charge carried  the  shell  clear  through 
the  box,  and  caused  an  instant  ex- 
plosion. 

i* *  * 

MINOR  CORRESPONDENCE. 

Application  of  Paddle ■ Wheel t to  Wherries — Sir, 
Amount  your  numerous  correspondent!  there  are 
doubtless  some  acquainted  with  the  result*  of  the 
experiments  made  at  different  times  during  the  last 
tew  years  on  the  River,  with  paddle-wheels  applied 
to  the  common  wherry.  I wish  to  know  what  power 
a man  was  found  to  have  with  the  paddles,  compared 
to  what  he  has  witn  a pair  of  sculls,  whether  more 
or  less;  and  whether  the  power  was  apulied  direct 
to  the  axle  of  the  paddle-wheels,  or  their  speed  in- 
creased or  diminished  by  means  of  a connecting* 
band,  or  wheel  and  pioion;  likewise,  the  size  of  the 
paddle-wheels.  To  any  one  who  will  favour  me 
with  such  information,  through  the  medium  of  your 
Magazine,  I shall  feel  much  obliged  ; and  mm.  Sir, 
your  obedient  servant,  A Lover  op  Aquatics, 
April  S6,  1831. 

Gurney '*  Steam-Carriage. — Sir,  Accounts  have  ap- 
peared stating,  that  a steam  carriage  of  Mr.  Gurney's 
construction  runs  regularly  between  Cheltenham  and 
Gloucester,  and  that  it  performs  the  distance  in  a 
few  minutes;  while  others  assert,  that  it  travels 
quite  as  slowly  as  the  regular  stage.  If  any  of  the 
Gloucester  or  Cheltenham  readers  of  the  Mechanics’ 
Magazine  would  be  so  good  as  to  send  an  accouptof 
its  real  performances,  he  would  oblige  maoy  beside* 
your  obedient  servant,  F.  II.  May  3,  1831.  1 

P.  S. — Why  does  not  Mr.  G.,  if  be  has  succeeded 
in  obviatiug  all  difficulties,  run  a carriage  in  the 
neighbourhood  of  the  metropolis  f 


Conversation  at  a Distance. — One  of  the  poets  baa 
put  into  the  mouth  of  a madman  a petition  to  the 
gods  to  " annihilate  both  time  and  space.”  But  the 
object  of  the  prayer  seems  almost  to  have  been  real- 
ized, in  sober  earnest,  on  the  Liverpool  Rail-road, 
the  miraculous  powers  of  which  we  are  now  more 
than  ever  unable  to  anticipate.  It  is  now  proposed 
that  a tube  shall  be  carried  along  the  course  of  tho 
rail-road,  through  which  a conversation  between 
Liverpool  and  Manchester  may  be  carried  on  !— 
Monthly  Review, 


INTERIM  NOTICES. 

A.  T.  B — A letter  without  fail  on  Saturday. 

The  first  mathematical  question,  vol.  xli.  p.  IS,  re- 
specting which  Skyoblum  makes  inquiry,  has  not  yet 
been  correctly  solved  by  any  of  our  correspondents. 

Communications  received  from  Mr.  Tonkin — 
Henry  D — Mr.  Ettrick — Mr.  Hindmarsh — Mr  Bad- 
deley — Von  Eginoot — Mr.  Mackinnou — — Mr. 
Todd — Trebor  Valentine — An  Apiarian— K.  M.  < 


LONDON:  Published  for  the  Editor  and  Proprie- 
tor, by  M.  SALMON,  at  the  Mechanics'  Mega*  . 
zine  Office,  No.  115,  PUet  Street,  where  Commu- 
nications (poet  paid)  are  requested  to  be  ltd-" 
dressed.  » 

• M.  SALMON,  Printer,  Fleet  Street.  - 
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gurney’s  high-pressure  exoink. 


DESCRIPTION  OF  THE  VARIOUS  PRACTICAL 
MODIFICATIONS  OF  THE  STEAM*  ENG  INE. 

DY  MR.  C.  DAVY. 

* {Continued  from  p.  114,  vol.  15.) 

GURNEY’S  HIGH-PRESSURE  ENGINE. 

Sir, — An  attention  to  the  different  ar- 
rangements that  have  been  devised  for 
the  improvement  of  the  steam-engine, 
would  lead  us  to  infer  that  engineers 
have  chiefly  aimed  at  reducing  the  space 
they  were  wont  to  occupy,  and  of  ne- 
cessity the  number  of  working  parts  in 
their  construction ; and  this  it  appears  to 
have  been  generally  thought,  would  be 
best  effected  by  an  application  of  the 
steam-power  immediately  to  the  fly- 
wheel. in  most  instances,  however,  con- 
siderable and  unforeseen  difficulties  have 
arisen,  to  defeat  what  would  otherwise 
have  l>een  the  great  desideratum.  The 
engine  represented  on  the  preceding 
page  is  one  of  this  class.  The  precise 
time  of  its  invention  f am  unable  to 
state  accurately,  but  vibrating  cylinders 
have  been  long  known.  In  1823,  an 
engine  with  its  cylinder  on  the  vibrating 
principle,  was  employed  at  Dockhead, 
invented  by  a Mr.  James  Neville.  It 
had  (says  the  Editor  of  the  Repertory) 
“ its  hollow  gudgeons  placed  about  the 
middle  of  the  cylinder;  its  piston-rod 
passed  out  at  top  in  the  common  direc- 
tion, and  the  hollow  gudgeons  were  con- 
trived so  as  to  act  like  cocks,  in  admit- 
ting or  shutting  off  the  steam,  and  in 
opening  or  closing  the  communication 
with  the  condenser;  which  latter  inge- 
nious invention  very  much  simplified  the 
machinery,  since  the  mere  vibration  of 
the  cylinder  opened,  and  shut  the  com- 
munication as  perfectly  as  the  most 
complicated  valve  apparatus.”  It  is 
affirmed,  that  before  this  time  the  same 
description  of  engine  was  well  known  in 
the  vicinity  of  Liverpool.  In  August, 
1827,  Mr.  Peter  Burt,  of  Waterloo- place, 
Liiuehouse,  mathematical  instrument- 
maker,  obtained  a patent  for  a steam- 
engine  on  a similar  principle,  in  fact, 
the  only  difference  appears  to  have  been, 
that  ;he  piston-rod  in  the  latter  engine 
passed  out  at  the  bottom  instead  of  the 
top.  Thus  we  see,  through  the  present 
state  ot  the  patent  laws,  a grant  may  he 
obtained  for  a “mere  alteration  of  the 
position  of  an  engiue,”  without  the  least 
improvement  being 'effected  by  such  an 
adjustment.  In  August,  1827,  Mr. 


Maudslay  obtained  a patent  for  a steam- 
engine  with  a vibrating  cylinder,  but 
from  the  carelessness  with  which  the 
specification  was  drawn  up,  it  is  impos- 
sible to  determine  whether  it  was  an  im-  - 
provement  or  only  a modification  of  those 
already  patented  (see  Repertory,  vol.  7, 
N.  S.  p.  183).  Mr.  Goldsworthy  Gut- 
ney’s  engine,  exhibited  in  the  engraving, 
is  measured  and  drawn  from  one  used 
in  his  steam-coach  factory,  Albany-street, 
Regent’s-park,  and  in  common  with  all 
vibrating  and  rotary  cylinders,  the  defects 
are — the  utter  impossibility  of  keeping 
the  hollow  gudgeons  sufficiently  steam- 
tight  for  any  length  of  time,  the  une- 
qual wear  of  the  cylinder,  the  difficulty 
of  lubricating  the  parts  properly,  and  the 
necessity  of  using  short  cranks.  The 
engines  before-mentioned  were  upon  the 
condensing  principle ; this  of  Mr.  Gur- 
ney’s is  one  of  the  high-pressure  kind, 
and  the  steam  is  admitted  to  a slide 
valve  on  the  top  of  the  cylinder.  The 
motion  of  the  valve  may  be  seen  at  once 
by  inspecting  the  drawing. 

A A represents  the  staud. 

B cylinder. 

C crank. 

D fly  wheel. 

EE  steam  pipe. 

F slide  valve,  &c. 

G bent  lever  for  parallel  motion  of 
slide  valve  rod. 

HH  plummer  blocks. — Yours,  &c. 

C.  Davy. 


IMPROVED  BALL-COCKS. 

4 

Sir, — It  has  frequently  been  noticed, 
as  a defect  in  ball-cocks  of  the  usual 
construction,  that  they  begin  to  shut 
some  time  before  the  cistern  is  filled  with 
water;  the  consequence  of  which  is,  that 
the  last  few  inches  of  the  cistern  take 
more  time  to  fill  than  would  suffice  to 
fill  the  cistern  twice  over  if  the  cock  wa* 
kept  full  open.  It  frequently  happens  in 
cisterns  on  a high  service , that  the  supply 
is  only  kept  at  the  necessary  elevation  for 
a short  time;  it  is  therefore  highly  desi- 
rable, in  such  cases,  to  keep  the  cock  flush 
open  until  the  cistern  is  tided ; for  if  the 
water-way  is  contracted,  the  chance  is, 
tliat  the  supply  will  he  discontinued  be- 
fore the  cistern  cau  be  filled,  in  build- 
ings where  there  are  several  cisterns,  at 
different  elevations,  it  is  also  desirable  to 
fill  those  on  the  lowest  level  as  quickly  as 
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possible,  because  the  water  will  not  rise 
into  the  cisterns  above,  so  long  as  any  of 
the  lower  cocks  remain  open.  Again,  in 
situations  where  the  water  is  not  clear, 
and  requires  time  to  settle  before  it  is  fit 
for  use,  the  quicker  the  cistern  is  filled 
the  better,  because  the  water  will  not  sub- 
side so  long  as  the  cock. is  running. 

These,  and  various  similar  cases  which 
will  occur  to  every  reader,  tend  to  prove 
the  inconveniences  attending  the  action 
of  ball-cocks  of  the  ordinary  kind,  and 
the  benefits  that  might  be  expected  from 
any  alteration  that  would  keep  them  open 
until  the  cistern  was  filled,  and  then  allow 
them  to  close  instantaneously. 

Such  an  arrangement  has  been  con- 
trived by  Mr.  Joseph  Farey,  who,  in  the 
year  1817,  submitted  to  the  Society  of 
Arts  an  improved  ball-cock,  as. represent- 
ed in  fig.  1,  (front  page),  for  which  the 
Society  awarded  him  their  silver  Isis 
medal. 

-The  peculiarities  of  this  arrangement 
will  be  understood  by  the  help  of  the  ac- 
companying drawing,  where  A A is  the  cis- 
tern ; B,  the  service-pipe ; C,  the  cock ; 
D,  is  the  ball  and  lever  which  is  fixed  to, 
and  turns  the  plug;  E,  is  a ball  and 
lever  put  on  a cylindrical  part  of  the 
plug,  free  to  turn  on  its  axis  without 
turning  the  plug.  These  two  balls  are 
connected  together  by  a small  chain  c. 

When  the  ball  I)  is  placed  in  this  posi- 
tion, which  is  a little  on  the  left-hand  of 
the  perpendicular  dotted  line  F,  it  has  a 
tendency,  as  the  water  rises,  to  keep  the 
cock  open.  The  ball  E,  on  the  contrary, 
is  kept  a little  on  the  right-hand  of  the 
dotted  line  F,  by  the  stop  G,  and  conse- 
quently has  a tendency  to  rise  as  high  as 
the  chain  will  permit,  without  altering 
the  position  of  the  plug  or  cock ; but,  as 
the  water  rises  higher*  the  ball  E pulls 
the  ball  D to  the  right-hand  side  of  the 
perpendicular  F,  when  the  ball  D imme- 
diately rises  to  the  top  of  the  water,  and 
so  shuts  the  cock. 

Although  there  is  much  ingenuity  dis- 
played in  this  contrivance,  yet  there  is  one 
circumstance  which  materially  limits  its 
v usefulness;  which  is,  that  the  improve- 
ment does  not  come  into  action,  unless 
the  water  in  the  cistern  is  low  enough  to 
allow  the  ball  f)  to  assume  the  perpendi- 
cular position. 

In  cisterns  of  a long  shallow  form,  itis 
hardly  possible  to  make  a useful  applica- 
tion of  Vfr.  Farey’s  invention  ; for  in  very 


many  of  su<;h  cisterns,  the  ball  does  not 
assume  the  perpendicular  until  the  cis- 
tern is  just  empty;  and  it  happens,  un- 
fortunately, tliat  it  is  cisterns  of  this  de- 
scription, in  which  the  evils  before  com- 
plained of  are  most  conspicuous,  and  the 
improved  plan  most  especially  desirable. 

Ruminating  upon  these  circumstances, 

1 have  been  led  to  construct  an  improved 
ball-cock,  to  which  the  objections  urged 
against  Mr.  Farey’s  will  not  apply.  Fig. 

2 represents  the  arrangement  which  I 
have  adopted  ; A A,  as  before,  is  the  cis- 
tern ; B,  the*(service-pipe ; and  C,  the 
cock.  D,  is  the  ball-cock  and  lever  fixed 
as  usual  to  the  plug;  on  the  opposite  end 
of  the  plug  is  fixed  a ratchet-wheel.  E, 
is  a smaller  hall  and  bent  lever,  hinged 
on  the  cock  at  e,  and  taking  into  the  top 
of  the  ratchet-wheel,  so  as  to  prevent  its 
turning  in  one  direction. 

The  cistern  having  been  nearly  emp- 
tied of  water,  the  hall  D has  sunk  into  the 
lowest  position.  The  water  is  represented  * 
entering,  and  rising  in  the  cistern;  but 
the  bail  D cannot  rise,  in  consequence  of 
the  lever  E<?  preventing  the  ratchet-wheel 
and  plug  from  turning.  When  the  wafer 
has  risen  to  the  dotted  line /,  the  ball  F. 
will  be  raised  and  the  lever  disengaged 
from  the  ratchet-wheel,  when  the  ball  D 
will  instantly  rise  and  shut  off  the  water. 

In  this  arrangement  no  impediment 
whatever  is  given  to  the  falling  of  the 
ball  D ; but,  to  whatever  point  it  may 
have  fallen,  there  it  must  continue , until 
the  cistern  is  again  filled  ici'k  water. 

Yours,  At c.  Wm.  Badoeley. 

I Anion , May  2,  1831. 

% 

danger  of  silver  detonating  powder. 

Some  time  ago,  wishing  to  make  a 
few  silver  detonating  pellets,  F put  a 
small  quantity  of  the  powder  with  a 
little  gum  and  powdered  glass  into  a dip 
filled  with  water  ; the  powder  imme- 
diately sunk  to  the  bottom,  and  while  in 
the  act  of  stirring  it  with  a quill,  in  order 
to  mix  it  thoroughly,  it  exploded  with 
great  violence,  blackening  the  cup,  but 
not  breaking  it  • I mention  this  circum- 
stance, as  it  may  account  for  accidents 
“ that  have  occurred,  when  the  cause 
could  nut  be  traced.”  It  is  evident  the 
powder  is  liable  to  explode,  even  in  a 
liquid  state,  and  therefore  should  be 
cautiously  dealt  with. — Yours,  Ate. 

♦ ' J.  N.  * 

- ; 2 * 
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THE  CALCULATOR. 

No.  IV. 

Description  of  a new  Pocket  Calculating 
* * Rule. 

Sir, — In  the  prosecution  of  my  in- 
quiries into  the  extension  of  use,  and  the 
modifications  of  the  sliding-rule,  I hare 
devised  an  arrangement  which,  it  ap- 
pears to  me,  will  he  eminently  useful  to 
surveyors,  land  agents,  auctioneers,  soli- 
citors, and  many  other  persons,  for  whose 
purposes  the  ordinary  12-inch  rule  pos- 
sesses neither  sufficient  portability  nor 
aptness. 

, This  rule  resembles  Mr.  Beran’s  in 


breadth  and  thickness,  and  in  the  radius 
of  its  fundamental  scales,  but  it  is  only 
six  inches  long.  The  method  by  which 
this  great  increase  of  compactness  is  at- 
tained is  not  new,  being  precisely  that 
which  enables  the  excise  rules  to  be 
made  12  inches  long  instead  of  24.  The 
scales  hereafter  marked  a,  d, /,  g , and  », 
correspond  thus  with  the  excise  rule;  all 
the  other  parts,  except  A,  are  filled  with 
scales  adapted  to  calculations  of  com- 
pound interest,  and  life  contingencies. 
Such  computations  are  of  very  frequent 
occurrence  among  the  practical  men 
above  named,  and  I know  not  that  any 
effectual  attempt  has  as  yet  been  made 
to  enlist  the  sliding-rule  into  their  serv  ice. 


The  6-inch  rule  contains  the  following  scales : 

Upper  pt.  a Common  scale  of  numbers,  radius  5*5  inches.- 
Groove  h Four  scales,  present  values  of  annuities  for  years,  at  3,  4,  6, 
and  6 per  cent 

Lower  pt.  c Four  scales  of  equal  parts,  of  which  39  52,  47*19,  and 

77*90  are  respectively  equal  to  the  radius  of  a.  These 
are  for  compound  interest,  at  the  rates  already  men- 
tioned. 

{Upper  pt.  d First  half  of  a scale  of  numbers,  1 to  3*16 — 11  inches  radius. 
Groove  e Scale  of  areas  of  circular  segments,  and  of  polygons. 

Lower  pt,  / Second  half  of  scale  of  numbers,  3*16  to  10. 

f Front  g Common  scale  of  numbers,  similar  to  u,  the  divisions  termi- 
1 nating  even  with  the  right-hand  end. 

j Back  h Four  scales,  values  of  life  annuities,  ages  10  to  90,  Carlisle 
C.  probabilities,  3,  4,  5,  and  6 per  cent. 

{Front  i Similar  to  a,  the  divisions  commencing  even  with  the  left- 

hand  end. 

Back  k Marks  for  setting  the  slides  to  various  constant  divisors.  . 


The  grooves  will  admit  either  slide, 
and  when  both  slides  ere  put  into  the 
same  groove,  as  will  be  required  in  most 
operations,  the  two  form  a continuous 
scale. 

in  addition  to  all  the  usual  calcu- 
lations to  which  a slide-rule  is  applied, 
the  present  ruie  will  perform  all  ordi- 
nary calculations,  in  which  compound 
interest,  annuities,  or  leases  lor  lives  or 
ears  are  involved.  In  fact,  I cannot 
etter  describe  its  application  than  by 
saying,  that  it  forms  a complete  sub- 
stitute for  the  tables  comprised  in  In- 
wood’s well-known  collection,  except  the 
few  which  relate  to  2 and  3 lives. 

It  will  be  proper  to  mention,  that  the 
first  attempt  in  this  department  was  made 
by  Mr.  Bevan,  hut  the  scales  which  he 
* ha  s introduced  are  of  little  use,  being 
limited  to  5 per  cent.  I conceive  that 
four  rates  are  indispensable.  I should 


add  7$  per  cent,  as  a fifth,  if  room  could 
possibly  be  found  for  it. 

A rule,  corresponding  to  the  brief  de- 
scription here  given,  the  extra  scales  laid 
down  by  myself,  is  now  my  constant 
ocket  companion.  I ' should  like  to 
now  the  opinion  of  some  of  your  read- 
ers upon  the  contrivance.  Should  it 
meet  with  approbation,  the  next  step 
will  be  to  arrange  with  some  rule-maker 
to  introduce  it  as  an  article  of  sale ; the 
price,  I should  imagine,  would  be  about 
6 shillings.  Yours,  &c. 

J.  W.  WOOLOAIL 

Letett,  May  7,  1831. 

' J 

P.S. — There  appears  to  be  a slight 
error  in  laying  down  the  scale  G on  Mr. 
Be  van’s  rule.  It  appears  to  be  more  cor- 
rectly applicable  to  5*00763,  than  to  6 
per  cent. 

J.  W.  W. 
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REMARKS  ON  THE  PROPORTIONS  OF  AL- 
COHOL CONTAINED  IN  DIFFERENT  WINES. 

(By  • Correjpoxdtni  at  Litton ). 

Sr, — A few  days  ago  I opened,  by 
ehauce,  the  35th  No.  of  the  Journal  of 
Science,  and  I was  not  a little  surprised 
on  reading  the  analysis  of  the  work  pub- 
lished by  Doctor  Henderson,  under  the 
title  of  “ Ancient  and  Modem  Wines,” 
o see  at  page  135,  a note  which  I have 
here  copied,  presuming  that  many  of 
war  readers  may  not  have  the  facility 
of  referring  to  the  above-mentioned 
journal. 

“In  the  appendix.  Dr.  Henderson  re- 
fers to  Mr.  Braude's  well-known  table  of 
the  strength  of  wines,  and  accuses  him  of 
haring  had  adulterated  liquors  palmed  off 
upon  him  under  genuine  names.  We 
R ere  somewhat  surprised  at  this  insinu- 
ation, as  in  the  original  papers  in  which 
Mr.  Brande  established  the  fact,  that 
alcohot  is  not  formed  during  the  distil- 
lation of  the  wine,  he  particularly  adverts 
to  the  pains  which  were  taken  to  procure 
genuine  and  unadulterated  samples,  and 
are  should  presume,  that  his  opportunities 
of  obtaining  them  were  pretty  extensive. 
That  the  strength  of  the  best  wines  that 
can  be  procured  is  very  fluctuating,  his 
table  amply  shows.  Dr.  Henderson,  how- 
ever. condescends  to  add,  that  he  has 
abandoned  the  opinion  which  he  once  en- 
tertained of  fallacy  in  Mr.  Braude’s  ex- 
periments, and  largely  quotes  the  table 
Re  have  alluded  to,  as  standard  autho- 
rity. The  fact  is,  that  because  certain 
wines  analyzed  by  Mr.  Brande  are 
•tronger  than  those  analyzed  by  Dr. 
Prout,  Dr.  Henderson  chooses  to  infer 
that  they  roust  have  been  mixed  with  a 
considerable  quantity  of  adventitious 
alcohol.”  Mr.  Brande  might  return  the 
compliment,  by  inferring  that  Pr.  Hen- 
derson’s wines  were  mixed  with  a “ con- 
siderable quantity  of  adventitious  wa- 
ter but  we  must  leave  the  chemical 
gentlemen  to  determine  this  point. ’* 

Now,  Sir,  am  1 to  understand  by  what 
the  critic  here  says,  that  Mr.  Brande 
analyzed  samples  of  pure  wine  ? That 
is,  wines  such  as  are  received  from  the 
farmer  before  any  adventitious  brandy  is 
added  to  them  by  the  wine  merchants  ? 
If  so,  Mr.  Brande  has  been  grossly  cle- 
; and  it  appears  to  me,  that  lie 
never  could  have  laboured  under  this 
impression  when  he  formed  his  table,  as 
printed  in  the  Philosophical  Transactions, 
*Ad  his  Manual  of  Chemistry,  and  w hich 


has  been  copied  into  so  many  scientific 
works. 

I can  assert,  without  fear  of  contra- 
diction from  any  one  that  knows  what 
pure  wine  is,  and  who  has  ever  resided 
in  a wine  country,  and  made  any  expe- 
riments on  the  extraction  of  alcohol  from 
wine,  either  by  the  method  adopted  by 
Mr.  Brande  orbv  distillation,  that  it  is  a 
physical  impossibility  to  get  much  more 
than  one  half  of  the  quantity  of  alcohol 
(specific  gravity,  825,  thermo.  60°)  which 
he  represents  to  have  been  obtained.— 
The  maximum  which  can  be  got,  is 
13  6 per  cent,  from  the  best  wine  which 
Portugal  or  Spain  produces.  What  I 
mean  by  “ the  best  wine”  is,  that  which 
combiues  every  requisite  to  form  a per- 
fect dry  wine,  and  in  which  all  the  sac- 
charine matter  has  been  fully  decom- 
posed. Now,  Sir,  my  experiments  hav- 
ing been  made,  at  least  on  twenty  thou- 
sand pipes  of  both  red  and  white  wine, 
and  not  from  a few  bottles,  I think  I 
have  sufficient  data  for  wrhat  I say,  and 
doubly  so,  when  I tell  you  that  my  distil- 
ling apparatus  is  of  that  description,  that 
I can  with  ease  draw  off  direct  from  a 
pure  wine,  such  as  comes  from  the  far- 
mer, alcohol  of  any  required  strength 
from  the  specific  gravity  of  820  to  that 
of  940,  or  in  other  words  from  62  to  63 
per  cent,  over  proof,  to  17  hr  18  under 
proof,  the  alcohol  continually  running 
from  the  same  worm,  but  the  strength 
rising  or  falling  at  pleasure.  Nay,  this 
1 can  continue  to  do  with  a 1000  pipes  of 
wine  without  ever  stopping — the  low 
wines  of  which,  after  the  distillation  is 
finished,  will  not  exceed  10  or  12  gal- 
lons, the  same  as  if  10  or  100  pipes 
bad  been  distilled,  and  consuming  only 
601  bs.  of  dry  pine  wood  for  every  pipe 
of  wine  drawn  off  at  a specific  gravity, 
878,  (say  about  30  per  cent  over  proof), 
this  being  the  strength  which  is  generally 
made  use  of  here  to  mix  with  all  descrip- 
tions of  wines  for  exportation.  At 
Oporto,  the  wine  company  never  fur- 
nishes the  merchants  with  brandy  of,  a 
greater  strength  than  890,  S.  G.,  or  about 
20  per  cent,  over  proof.  Now,  Sir,  in 
every  pipe  of  port  wine  shipped  to  Eng- 
land, there  is  never  less  thau  16,  18,  or 
20  gallons  (old  measure)  of  brandy  of 
the  above  strength,  which  has  been  fret- 
ted into  it  by  the  cooper.  Let  ns  now 
see  what  quantity  (a  little  more  or  less) 
of  alcohol,  S.  G.  825,  should  exist  in  a 

» '.*•  * v. 
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pipe  of  port  wine  of  140  gallons  (old 
measure)  such  as  sent  to  London,  f have 
already  stated,  that  the  maximum  is 
13  6 per  cent,  if  the  wirie  is  in  a "pure 
state,  biit  the  average  of  all  the  wines 
distilled  is  much  less.  However,  we  will 
take  the  best  of  port  wine,  to  which  18 
gallons  of  brandy,  specific  gravity  890, 
has  been  added,  leaving  the  diminution 
of  bulk  out  of  the  calculation. 

• It  will  stand  thus  140—18=122  gal- 
lons, the  quantity  which  we  will  suppose 
to  be  pure  vine,  and  to  be  distilled. 
From  these  122  gallons,  it  is  imj>ossiblc 
to  get  . more  than  23  gallons  of  spirit, 
S.  G.,  890,  by  the  most  perfect  still,  and 
from  the  l>cst  of  wines.  Therefore,  a 
pipe  of  port  wine  such  as  shipped  for 
England,  and  if  analyzed  there,  would 
produce  rejecting  fractious. 

• 99  gallons  of  residuum. 

, 23  gallons  of  brandy,  distilled  from 
122  gallons  of  wine. 

. 18  gallons  of  adventitions  brandy, 

which  had  been  introduced  by 
, . the  cooper. 

140 


Now  the  41  gallons  of  brandy,  specific 
gravity  890,  which  would  be  found  in 
the  140  gallons  of  port  wine,  as  stated 
above,  will  give  30  95  gallons  of  alcohol, 
S.  G.,825  or  22*1  per  cent,  agreeing  very 
nearly  with  the  average,  of  all  the  sam- 
ples of  port  wine  on  which  Mr.  Brande 
made  his  experiments.  - How  can  it  be 
possible  then,  that  Mr.  Brande  could 
ever  have  been  led  into  the  error,  that  he 
had  made  his  experiments  on  pure  wine  P 
It  is  evident,  he  had  made  use  of  ar- 
. tides  which  had  been  impregnated  with 
very  large  quantities  of  brandy  by  the 
merchant,  after  the  wines  were  received 
into  his  stores. 

These  observations  are  applicable  to 
the  Lisbon,  Madeira,  8herry,  and  every 
other  description  of  wine,  whenever  the 
alcohol  found  in  them  exceeds  that  of 
13  6 per  cent,-  specific  gravity,  825, 
thermometer  60. 

After  making  the  above  observations, 
I cannot  help  smiling  at  the  errors  also 
committed  by  Dr.  Henderson  and  Dr. 
Prout.  Notwithstanding  what  the  for- 
mer says  in  his  Appendix,  pages  361 
an4 662,  of  bis  quarto  volume,-  he  teems 


to  doubt  his  own  senses,  as  there  can  b« 
no  doubt  that  the  wines  on  which  Dr- 
Prout  made  his  experiments,  were  a* 
much  adulterated  with  alcohol,  as 
tlibstf  furnished  to  Mr.  Brande;  there- 
fore his  table,  at  page  363,  is  just  as 
useless  as  the  other  alluded  to.  i do 
not  think  that  Dr.  Henderson  can  have 
ever  visited  this  couutry  or  Spain  ; if  so, 
he  learned  very  little  on  the  subject  of 
wines.  He  has  many  errors  to  correct  if 
ever  he  means  to  publish  a second  edi* 
tion, — suffice  it  to  mention  two  or  three. 

At  page  203,  he  says,  “The  lighter 
sorts  of  wine,  such  as  Bucellas,  are  irre- 
trievably ruined  by  the  brandy.”  Now, 
1 can  assure  Dr.  Henderson  and  his  read- 
ers, that  he  never  drank  a bottle  of  Bu- 
cellas iu  England,  that  had  not  the 
proportion  of  10  to  13  gallons  of  adven- 
titious alcohol,  30  per  cent,  over  proof 
in  each  pipe. 

At  page  215,  he  calls  the  wine  from 
Colares  “ Colares  Port,'*  notwithstand- 
ing there  is  not  the  least  affinity ; this 
wine  being  always  prepared  to  imitate 
as  much  as  possible  the  “ Bordeaux 
Claret ” 

He  then  continues  to  say,  in  the  same 
page,  “The  chief  white  sorts  which 
come  to  us,  are  the  dry  wines  of  Term o, 
near  the  mouth  of  the  DouroJ*  It  is 
evident,  that  Dr.  Henderson  does  not 
know  the  meaning  of  the  wordP7Vrmo;* 
he  takes  it  to  be  a place  so  called.  Now 
the  word  means  a district,  such  as  Termo 
de  Lisboa,  the  district  of  Lisbon — Term » 
de  Torres  Udras , the  district  of  Torres 
Vedras,  &c.,  &c.  Dr.  Henderson  should 
know,  that  there  arc  no  vines  cultivated 
within  many  leagues  of  the  mouth  of 
the  Douro,  except*  the  wild  vine  which 
creeps  up  the  ehesnut  and  oak  tree£, 
planted  lor  the  purpose  ; and  from  which 
a very  inferior  and  poor  wine  is  made 
called  vinho  rerde,  or  green  nine,  which  is 
apt  to  give  the  colic  to  those  who  are 
not  accustomed  to  drink  it.  The  theory 
which  he  advances,  at  page  332,  in  re- 
gard to  shipping  port  wine  in  its  pure 
state  without  any  brandy,  shows  how 
little  he  understands  either  the  theory  or 
practice  of  preparing  wine ; and  I would 
advise  him  never  to  attempt  the  specu- 
lation of  ordering  from  this  country  pure 
wine  to  England  without  brandy.  John 
Bull,  in  his  damp  climate,  must  have 
something  to  warm  his  stomach ; and  it 
wiH  be  seen,  by  Mr.  Brande’s  tabled  thaft 
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even  Bordeaux  claret  has  no  small  share 
of  adventitious  alcohol  in  il. 

If  you  think  the  above  observations  are 
■worth  a page  or  two  in  your  amusing  and 
interesting  Magazine,  you  will  much 
oblige  me  by  the  insertion  of  them,  as  I 
have  been  a subscriber  to  the  work  from 
its  commencement,  and  any  information 
1 can  furnish  from  hence  to  your  inqui- 
sitive readers,  will  give  me  much  plea- 
sure. Yours,  &c. 

Ginjal. 

Luton,  Jlpril  1 , 1831. 


gray’s  railway  SYSTEM. 

Sir, — I f the  Liverpool  and  Manchester 
Railway  had  been  properly  constructed, 
each  locomotive  engine  would  have  ef- 
fected as  much,  or  more,  than  any  three 
of  those  now  employed. 

To  concentrate  the  power  of  the  loco- 
motive engine  on  one  specific  point,  by 
separating  the  propulsive  agency  from  the 
burden  of  the  engine , and  to  reduce  the 
friction  of  all  carriage- wheels  ds  much 
as  possible,  by  the  application  of  oil  to 
the  surface  of  wheels  and  rails,  are 
points  of  the  most  important  consider- 
ation in  railway  conveyance.  Were  the 
propulsive  wheels  of  locomotive  engines, 
to  work  in  cog-rails,  to  be  fixed  outside  of 
each  plain  rail,  they  might  he  double  the 
diameter  of  those  wheels  now  used  on 
the  Liverpool  and  Manchester  Railway. 
The  facility  and  economy  of  this  system 
must  eventually  attract  the  attention  of 
all  railway  proprietors.  The  multi- 
plicity of  engines  now  required  on  the 
Liverpool  and  Manchester  line,  and  the 
daily  expense  attendant  thereon,  with- 
out memioniug  the  shameful  waste  of 
capital  necessary  for  the  superabundant 
number  of  engines,  will  also  eventually 
-open  the  eyes  of  all  shareholders. 

It  certainly  will  answer  the  private 
views  of  engineers,  mechanics,  and 
others  employed  in  manufacturing  rails, 
steam-engines,  &c.,  to  recommend  the 
application  of  numerous  engines  and  the 
most  cosily  machinery;  Imt,  on  the 
otlier  hand,  it  behoves  the  public  to  re- 
flect seriously  on  the  propriety  of  adopt- 
ing the  least  expensive  and  most  efficient 
plan — that  which  will  require  the  least 
outlay  for  repairs,  and  be  at  the  same 
time  the  most  simple  and  convenient. 
In  every  brauch  of  mechanism,  the  de- 
gree of  perfection  realized  will  always 


,he  in  proportion  to  the  simplicity,  and 
economy  of  the  means  employed.  . 

By  the  cog  railway  system,  the  whole 
power  of  the  locomotive  engines  may  be 
most  effectually  and  economically^  ap- 
plied ; whereas,  on  working  the  engine 
• solely  by  adhesion,  or  friction,  as  on  the 
Liverpool  and  Manchester  Railway,  we 
can  only  calculate  upon  a power  in  pro- 
portion to  the  weight  of  the  engine.  In- 
deed, had  the  recent  grand  feat,  accom- 
plished by  the  two  new  ponderous  en- 
gines, been  performed  by  means  of  cog- 
rails, I do  not  hesitate  to  assert,  that  the 
very  same  engines  would  have  effected 
five  times  more ! 

As  the  transport  or  conveyance  of  mer- 
chandize, cattle,  and  live-stock  of.  every 
kind,  will,  at  all  times,  be  found  of  in- 
finitely more  importance  in  a national 
point  of  view,  than  the  conveyance  of 
passengers  or  correspondence,  it  cannot 
he  supposed  that  these  considerations 
will  he  overlooked  whenever  my  scheme 
shall  arrest  public  attention.  The  intro- 
duction of  cog-mils  will  in  no  way  in- 
terfere with  carriages  working  by  ad- 
hesion, as  both  systems  may  he  applied, 
or  not,  on  the  same  rails. 

By  consolidating  the  present  modes  of 
conveyance — turnpike-roads,  canals,  and 
coasting  vessels — in  one  improved  system 
of  inland  steam-conveyance,  under  the 
direction  of  a National  Railway  Board, 
to  superintend  the  construction  of  Grand 
Trunk  Railways,  the  interests  of  the  na- 
tion would  he  greatly  promoted  in  every 
point  of  view — financial,  agricultural, 
commercial,  political,  and  social. 

Whatever  opposition  may  yet  await 
my  scheme,  there  is,  nevertheless,  every 
prospect  of  ultimate  success  It  is  hut 
-the  common  fate  of  plans  of  national  . 
improvement,  to  he  at  first  rejected  and 
contemned,  both  by  government  and  the 
publie.  Witness  the  introduction  of 
turn  pike- roads,  mail-coaches,’  canals,  . 
steam  navigation,  gas,  &c.,  &c.  With 
these  instances  in  recollection  of  the  tar- 
diness with  which  even  the  most  obvious 
improvements  are  adopted,  J may  he 
excused  for  still  entertaining  a strong 
hope  of  seeing  my  plan  accomplished, 
even  to  the  fullest  extent  of  the  advan- 
tages which  it  promises. 

l'he  mere  annual  expense  now  in- 
curred by  turnpike-roads  and  canals,  ex- 
ceeds the  whole  amount  which  would  be 
' required  fbt  the  construction  of  a Genera 
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lion  Railway  throughout  Great  Britain 

and  Ireland.  * 

The  great  success  attending  the  gene- 
ral introduction  of  steam  machinery  into 
all  our  manufacturing  districts,  as  a sub- 
stitute for  manual  labour,  is  certainly  a 
most  substantial  reason  for  attempting, 
by  the  application  of  ihesatne  economical 
power  to  our  internal  conveyance,  to  do 
away  with  animal  power  as  much  as 
possible.  Why  should  we  encourage 
the  breed  of  horses,  at  a lime  when  our 
statesmen  are  doing  every  thing  in  their 
power  to  discourage  the  breed  of  men  ? 
I have  been  always  taught  to  consider 
that,  the  only  true  source  of  wealth  ami 
happiness  to  every  nation,  is  a healthy 
and  industrious  population  ; but  it  wauld 
seem  that,  with  our  political  economists, 
the  fewer  men,  and  the  more  brutes  and 
machines,  the  belter.  I may  probably 
return  to  this  subject;  meanwhile, 

1 am,  Sir,  yours,  &c. 

Thomas  Guay, 

Author  of  OIrtervatioH*  on  a Geueral 
Irou  Railway. 

yniimg/urm,  April  33,  1831. 

AIR-PUMP  VALVE<. 

'Hie  old  form  of  air-pump  valves  was 
found  to  be  very  defective  by  Mr.  Smea- 
ton,  who  greatly  improved  it  by  enlarging 
the  surface  on  which  the  air  acted,  which 
he  accomplished  by  forming  the  hole 
with  partitions,  making  each  division  a 
perfect  hexagon,  the  whole  resembling 
a portion  of  a honey -comb,  as  at  fig.  1. 
It  is  scarcely  necessary  to  observe,  that 
the  partitions  were  to  prevent  the  mem- 
brane being  tom,  or  forced  too  much  in- 
wards by  the  pressure  of  the  atmosphere. 
Mr.  S.  supposed  that  by  increasing  tbe 
number  of  holes,  the  lifting  power  of  the 
valve  is  increased  in  the  same  proportion, 
which  is  not  the  case,  as  will  be  obvious 
from  the  following  considerations  : — Mr. 
S.  formed  the  rulve  with  seven  holes,  a 
centre  one  and  six  round  it,  all  perfect 
hexagons  (see  fig.  1) ; because  each  bole 
has  the  same  number  of  sides,  and  those 
sides  the  same  lengths,  the  areas  are 
equal ; also  because  the  breadths  of  these 
partitions  are  equal  (the  whole  of  them 
.being  made  as  narrow  as  possible),  tbe 
.adhesion  of  the  membrane  by  the  oil 
must  he  precisely  alike  iu  each  cell,  and 
the  lifting  powers  likewise ; therefore,  in 


this  view,  no  advantage  is  gaiued  by  the 
six  outside  holes.  But  when  we  consider 
that  the  adhesion  of  the  membrane  touch- 
ing on  the  edges  of  the  centre  hole  is  not 
wholly  overcome  by  it,  hut  partly  by  the 
outer  ones;  for  each  hole  may  be  sup- 
posed to  raise  the  membrane  as  far  as 
naif  of  the  thickness  of  the  centre  cell, 
therefore  it  rises  with  half  the  pr(  s*fTe  it 
otherwise  would.  If  another  row  of  holes 
was  made,  it  would  overcome'.- half  die 
adhesion,  and  the  inner  row.  the  a th»r 
half ; for,  jus  shown  above,  each  bole  oter- 
comes  halt  the  adhesion ; conscqu cully, 
no  advantage  is  derived  by  making  more 
holes  than  seven.  Neither  can  we  get 
much  advantage  bv  enlarging  them,  be- 
cause the  membrane  or  varnished  silk 
must  he  pro  portion  ably  stronger,  or  nearly 
so,  otherwise  it  would  be  tom  away  from 
the  four  comer-screws.  By  following  the 
same  principle,  i.  e.  allowing  a large  sur- 
face for  the  air  to  act  upon,  and  altering 
the  construction,  the  valve  will  be  greatly 
improved. 


Fig.  2 represents  the  plate  of  the  air- 
pump,  into  which  the  barrel  is  screwed. 
The  outer  edge  GHI  is  rather  less  than 
the  inside  of  the  cylinder.  The  three 
black  circular  rims,  ABC,  DEF,  GHI, 
are  somewhat  higher  than  the  two  while 
rims,  which  are  two  grooves  turned  below 
the  surface,  just  sufficient  to  prevent  the 
membrane  touching  them  when  pressed 
by  the  air.  A communication  is  formed 
with  the  pump  and  ihe  receiver  by  a bole 
in  each  of  ihe. grooves.  ABC  is  a 
thin,  flat  rim  of  brass,  (having  six  screw- 
. holes,  answering  to  the  six  in  fig.  2)  which 
i6  for  fastening  dow  n the  membrane  X\, 
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fig.  4,  which  should  be  securely  fastened 
to  it  previously  by  sowing,  the  edges  be- 
ing turned  over  upon  the  upper  side  of 
the  rim.  The  valve  or  membrane  XY, 
fig.  4,  may  be  made  of  any  thing  pliable, 
which  will  not  admit  the  air,  and  is  of 
sufficient  strength  to  bear  the  pressure. 
Silk,  varnished  with  elastic  gum,  an- 
swers very  well.  The  small  hole  in  the 
centre  is  to  allow  the  air  to  pass  off. 
This  hole  must  be  considerably  smaller 
than  the  centre  of  fig.  2;  indeed,  it  is 
not  necess&Ty  that  it  should  be  one-tenth 
of  an  inch,  whereas  the  centre  of  fig.  3 
should  be  four  times  as  much.  The  two 


dotted  circles  drawn  on  fig.  4,  are  to  show 
where  the  brass  rim,  fig.  3,  is  fastened. 
From  an  inspection  of  the  figures  1 and  2, 
it  will  be  seen  that  the  superficies  of  die 
hexagonal  partitions  is  considerably  more 
than  the  superficies  of  tlie  circular  sujp- 
porting-Ting,  DEF  of  fig.  2 ; and  that  the 
difference  is  still  greater  when  the  centre 
of  fig.  2 is  compared  with  the  outer  edges 
of  fig.  1 ; moreover,  the  air  will  act  all  in 
a body  with  the  former;  and  docs  so  only 
partially  in  the  latter,  and  consequently 
the  membrane  will  rise  with  much  less 
pressure. 

' * W.  EfiiicK. 
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NATIONAL  H It POSl TORY OPENING  OF  THE 

FOURTH  EXHIBITION. 

( Concluded  from  our  tail.) 

* 

We  proceed  with  our  extracts  from  the 
official  Catalogue. 

Macke  IPs  Shower  Bath. 

* 

“ Whether  required  for  health  or  com4- 
fort)  this  apparatus  forms  an  elegant  ap- 
pendage to  the  dressing  room.  The  re- 
servoir standing  on  the  floor,  it  is  charged 
with  water  without  difficulty,  and  it 
avoids  *he  liability  to  accidents  which  the 
old  form  of  the  shower-bath  incurred. 
The  requisite  pressure  on  the  water  being 
given  by  working  the  air-condenser  prior 
to  the  use  of  the  bath,  the  jet  remains 
completely  under  the  control  of  the 
bather,  who  can  regulate  the  force  and 
duration  of  the  shower  at  pleasure.  The 
whole  apparatus  packs  up  into  so  small  a 
compass,  as  to  be  no  great  incumbrance 
amongst  the  luggage  of  a travelling  fa- 
mily.” 


Murdock's  Paddle  Wheels. 

"Amongst  the  multitudinous  expedi- 
ents for  adjusting  the  angular  position  of 
the  floats  of  paddle- wheels,  on  immersion 
and  emersion,  this  is  an  elegant  and  in- 
genious one.  But  the  numerous  culti- 
vators of  this  prolific  field  of  mechanical 
ingenuity,  for  the  most  part  overlook  the 
fact,  that  for  a vessel  progressing  through 
the  water  the  fittest  positions  for  the  en- 
tering and  quitting  floats  are  at  angles 
oppositely  inclined  to  the  surface  of  the 
water,  and  which  angles  will  call  for 
variation  with  the  varying  velocity  of 
progression.  Uuder  this  view  it  will  be 
manifest  that,  with  a diameter  adjusted  to 
the  average  speed  of  the  vessel,  the  ra- 
dial position  of  the  floats  upon  the  wheel 
will  be  as  nearly  as  possible  that  in 
which  the  floats,  before  and  after  the  mo- 
ment of  effective  action,  will  interfere 
least  with  the  advance  of  the  vessel 
through  the  wRler.  Conjoined  with  this 
approximation  to  theoretic  truth,  the  sim- 
plicity and  solidity  of  structure  of  the 
common  paddle-wheel  give  it  incalcu- 
lable advantages  iti  practice  over  mote 
complex  structures,  when  we  take  ac- 
count of  the  powerful  resistance  and  rude 
shocks  which  the  machine  must  every  mo- 
ment encounter. 

“ Mr.  Murdock  has,  in  the  present  in- 
stance, obtained  a pretty  mechanical  move- 
ment by  a modification  of  the  original 
contrivance  published  by  Mr.  Robertson 
Buchanan,  in  which  he  availed  himself 
«f  the  fact  that  the  ties  connecting  the 


peripheries  of  two  wheels  eccentric  to 
each  other,  during  a revolution  maintain 
their  parallelism  with  the  line  which 
passes  through  the  two  centres.  place 
of  fixing  the  floats  qji  spindles,  the  ends 
of  which  are  the  places  of  attachment  for 
the  ties  with  the  eccentric,  they  are  swi- 
velled on  points  intermediate  betwixt  the 
attachments  of  the  ties,  and  take  their  an* 
gu/ar  direction  from  guide-pins  in  the 
eccentric,  playing  in  forks  fixed  at  right 
angles  un  the  extremities  of  the  float 
spindles.  Under  this  arrangement  the 
floats  are  only  vertical  at  the  two  points 
of  the  revolution  when  their  centres  coin- 
cide with  the  line  passing  through  the 
centres  of  the  eccentrics.” 

m 

The  observations  which  the  Committee 
here  make  on  the  general  subject  of  pad- 
dle-wheel improvements  are  more  just 
and  sensible  than  any  thing  we  have 
before  seen  from  the  same  source.  Thechief 
novelty  of  Mr.  Murdock’s  plan  consists 
in  the  peculiarity  described  in  that  part  of 
the  above  description  which  we  have 
given  in  italics. 


BusselPs  Granulated  Grounding . 

“ The  present  is  stated  to  be  almost  a 
first  attempt  at  a new  method  of  engraving 
on  steel  or  copper  by  a grounding  me- 
chanically laid.  It  is  intended  by  the 
inventor  to  obviate  some  imperfections 
incident  to  the  modes  of  engraving  called 
mezzotiuto  and  aquatiuta.  It  seems  to  be 
capable  of  more  nicety  of  gradation  in  the 
darker  parts  than  belongs  to  the  former 
of  those  methods,  and  being  more  deeply 
bitten  in  than  the  aquatiuta  plates  are, 
Mr.  Russell’s  will  work  off  a much 
greater  number  of  impressions.  In  finish- 
ing, this  mode  of  working  permits  the 
assistance  of  the  graver,  and  a variety  of 
effect  can  be  attained  by  varying  the 
grounding  tool  or  the  mode  of  using  it.*’ 


bake  well’s  brick-making  machines. 

1.  Machine  for  Preparing  the  Earth. 

C1  Into  a process  heretofore  carried  on 
by  machinery  of  the  simplest,  sometimes 
rudest  character,  Mr.  Bakewel!  has  intro- 
duced some  contrivances  distinguished 
by  considerable  refinement  of  mechanical 
talent.  There  are  several  varieties  of 
means  for  causing  the  tempering  roller  to 
traverse  in  succession  the  wholo  of  the 
bed  on  which  the  earth  is  cast  for  the 
purpose  of  being  ground.  In  the  first  of 
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these  contrivances  the  radial  bar  which 
carries  round  the  tempering  roller  is 
lengthened  and  shortened  by  an  assistant 
turning  it  on  its  axis  by  means  of  a short 
cross  lever,  whereby  the  screw  on  the 
inner  extremity  of  the  bar  works  through 
the  nut  in  the  head  of  the  centre  pin. 
By  another  contrivance  the  assistant  ef- 
fects the  elongation  or  decurtatiou  of  the 
radial  bar  by  means  of  a pinion  and  winch 
in  the  head  of  the  centre  pin,  and  a rack 
upon  the  inner  end  of  the  bar.  In  other 
modifications  of  the  mill  the  roller  is 
made  to  approach  to  or  recede  from  the 
centre  pin,  by  sliding  itself  upon  the  bar, 
which  is  set  out  of  the  direction  of  a 
radius  to  the  great  circle  by  being  centred 
upon  a pi»<*  in  an  arm  projecting  from  the 
centre  post,  thus  placing  the  carrying  bar 
in  the  direction  of  a tangent  to  a smaller 
circle  in  the  centre.  As  the  inner  end  of 
the  cn rryitig  bar  is  placed  on  one  or  the 
other  side  of  the  centre  pin  of  the  great 
circle,  the  tendency  of  the  tempering 
roller  is  to  slide  inwards  or  outwards  on 
the  bar.  The  carrying  bar  is  set  out  of 
the  radial  direction  in  one  case  by  a sector 
and  pinion,  and  in  another  by  barrels  and 
chains  or  ropes. 

‘‘These  mills,  no  doubt,  will  grind 
more  uniformly,  and  temper  more  com- 
pletely, the  materials  employed  in  brick- 
making  than  those  in  common  use  about 
London,  where,  with  greater  parade  of 
preparation,  they  produce  unquestionably 
a more  fragile  and  less  durable  brick 
than  was  made  ages  ago  in  the  infancy  of 
the  arts,  and  is  still  made  with  the  least 
artificial  means  in  the  most  obscure  cor- 
ners of  this  kingdom.  Mr.  BakeWell’S 
mills  too,  it  is  stated,  will  accomplish 
more  work,  with  the  same  power,  than 
the  ordinary  brick  mill  ; and  hence  their 
general  adoption  would  lessen  the  cost, 
ns  well  as  improve  the  properties,  of  the 
bricks  prepared  by  their  means.” 

2.  Machine  for  Consolidating  the  Bricks. 

“The  great  imperfection  of  bricks  is 
their  porosity,  which  renders  them 
liable  to  be  broken  in  throwing  ubout,  to 
be  crushed  under  pressure,  and  to  absorb 
moisture.  This  fault  arises  either  from 
insufficient  working  of  the  material,  or, 
as  in  the  London-made  bricks,  from  the 
intentional  admixture  with  the  earth  of  a 
foreign  matter,  which,  being  combustible, 
is  burnt  out  in  the  kiln,  and  leaves  the 
brick  spongy,  light,  and  little  able  to  re- 
sist pressure.  In  stuccoed  buildings,  all 
the  imperfections  of  the  bricks  are  screen- 
ed from  the  eye  so  soon  as  they  escape 
from  the  hand  of  the  bricklayer ; but  for 
many  purposes  it  is  essential  to  have  a 


solid,  sound,  hard*  brick,  which  will  not 
be  crushed  under  a load,  and  will  resist 
durably  the  destructive  efforts  of  fire  and 
time.  To  provide  such  a brick  from 
duly-prepared  materials,  Mr.  Bakewell 
has  introduced  an  admirably-contrived 
press,  of  unlimited  power  in  its  action', 
of  practical  facility  and  rapidity  in  its  use, 
and  so  simple  and  solid  in  its  structure,  as 
neither  to  be  liable  to  derangement  nor 
demolition  in  the  rude  hands  for  whose 
employment  the  machine  is  destined.  By 
a very  skilful  combination  of  levers,  Mr. 
Bakewell  has  produced  a press  which  at 
its  ultimate  point  of  action  is  of  infinite 
power  ; and  the  result  of  its  operation  is 
the  compression  of  the  clay  into  the 
greatest  compactness  and  the  utmost  ac- 
curacy of  form.  The  accompanying  spe- 
cimens show  that  bricks  may,  by  the  aid 
of  pressuie,  applied  to  a good  material 
duly  tempered,  be  made  as  solid,  and  re- 
gular in  size  and  form,  as  have  ever  beet? 
produced  either  by  the  Romans  or  by  any 
other  nation  of  antiquity,  whose  build- 
ings still  exist  to  attest  the  superiority 
with  which  some  of  the  most  important 
arts  of  life  have  been  practised  in  times 
and  places  that  could  not  pretend  to  so 
much  knowledge  as  is  within  reach  of 
the  artisans  of  our  own  age  and  country.” 

3.  Spring  Brick  Mould. 

“ By  this  mould,  which  opens  on  a hinge 
at  one  of  its  angles,  and  closes  by  a 
spring  latch,  bricks  may  be  moulded  of  a 
atiffer  clay,  and  consequently  they  will 
shrink  less  in  drying,  and  he  more  solid 
and  durable  when  burnt,  than  such  as 
have  been  manufactured  from  a more  di- 
luted material.  This  mould  also  pro- 
mises to  expedite  the  manipulation  of 
that  part  of  the  process  of  brick-making 
which  calls  for  the  use  of  such  an  im- 
plement.” 

Wo  consider  the  praise  here  bestowed  on 
Mr.  Bakewell’*  inventions  to  be  extremely 
well  merited.  Neither  is  it  to  be  denied, 
that  the  art  of  brick-making  is  in  a deplo- 
rably imperfect  state  in  England;  bat  the 
“ Committee  of  Inspection”  seem  not  to 
be  aware  of  all  the  facts  of  the  case,  when 
they  represent  it  to  be  a matter  of  unmix- 
ed reproach  to  our  brick-manufacturers, 
that  they  do  not  make  such  good  bricky 
as  were  produced  of  old  by  the  Romans 
and  other  nations  of  antiquity,  when  men 
“ could  not  pretend  to  so  much  knowledge 
as  is  within  the  reach  of  the  artisans  of 
our  own  age  and  country.”  It  is  by  no 
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means  from  not  knowing  how  as  good 
bricks  can  be  made  as  ever  were  made, 
nor  even  from  the  want  of  machines  for 
the  purpose  (for  there  have  been  several 

such  invented  before  these  of  Mr.  Bake* 

• # 

well,  and  perhaps  quite  as  good),  that  the 
art  remains  in  so  backward  a state  amongst 
ns.  Better  bricks  were  made  in  days  of 
yore,  simply  because,  in  days  of  yore.  Mi- 
nisters of  State  did  not  meddle  with  the 
making  of  them  ; the  Romans  had  no  Wil- 
liam Pitt  and  no  Excise.  Among  the 
many  absurd  and  destructive  fiscal  regula- 
tions (absurd  and  destructive  even  with  a 
view  to  that  revenue  which  is  the  object 
of  them)  for  which  the  English  people 
are  indebted  to  their  “ heaven-born** 
Statesman,  was  one  by  which  a duty  of 
0s.  \0d.  per  thousand  was  imposed  on 
“ common *’  bricks,  and  of  12«.  1 Or/,  on 
u polished"  ones,  that  is,  the  better  the 
Irtek , the  heavier  the  tax.  Can  it  be  won- 
dered that  the  spirit  of  improvement 
should  have  taken  its  flight  from  an  art  so 
shackled  and  oppressed  ? 

Pope  and  Co.ys  Hosiery. 

“ In  this  instance  manufacturing  refine- 
ment seems  to  be  carried  to  its  utmost 
limit  ; the  material  has  almost  become, 
in  the  language  of  mathematicians,  an 
evanescent  quantity.  The  stocking 
weighs  45  grains,  and  though  it  may  or- 
nament, can  scarcely  be  said  to  protect  or 
conceal.  The  production  is  a curiosity 
in  mechanical  art.'* 

• * Brooking ys  Rudder. 

**  Turning  on  pins  carried  one-third 
into  the  breadth  of  the  rudder,  there  will 
bo  less  pressure  on  the  tiller,  when  the 
rudder  is  made  to  act ; and  the  space  left 
between  the  rudder  and  stern-post,  it  is 
calculated  upon  by  the  inventor,  by  al- 
lowing a passage  to  the  current  on  the 
lee  side,  will  lessen  n retarding  pressure 
on  that  side  of  the  rudder.” 

Brooking’ s Diagonal  Seaming. 

“By  this  method,  Admiral  Brooking 
States  that  greater  strength  in  the  di- 
rection of  the  stress  upon  the  sail  is  ob- 
tained ; the  sail  is  not  so  liable  to  bag, 
and  conscque  itly  with  au  angular  wind, 
the  propulsive  actiou  will  be  greater,  aqd 
the  ship  will  not  be  so  much  laid  down.** 

Rugs  o f Irish  Manufacture. 

“The  manufacture  of  this  article  of 

luxury  and  comfort  has  been  established 

- ' 


by  a lady  on  the  estate  of  the  Rev.  John 
Cromer  Roberts,  at  Gorraanston,  in  the 
county  of  Kildare,  Ireland,  with  the  laud- 
able view  of  giving  employment  to  the 
females  and  children  of  the  poor  in  her 
neighbourhood.  The  rugs  when  soiled  can 
be  restored  to  their  original  whiteness 
by  washing,  and  are  sold  at  a reasonable 
rate,  the  price  in  Dublin  being  2s.  3d.  per 
square  foot,  in  Londou  2s.  6d.** 

The  “ Committee  of  Inspection'*  might 
with  perfect  propriety  have  added  to  the 
articles  thus  particularly  pointed  out  to 
attention,  the  Fire-Escape  of  Colonel 
Walker,  and  the  Grenade  Rifle-Ball  of 
Captain  Norton,  The  public,  it  is  tnie, 
have  been  already  made  acquainted  with 
their  merits  through  different  publica- 
tions (see,  among  others,  the  Mechanics' 
Magazine,  Nos.  399  and  400)  ; but  we  do 
not  see  why  this  should  have  made  the 
Committee  less  disposed  to  bear  testimony 
to  the  great  ingenuity  displayed  in  them. 

Even  with  the  addition  of  these  two  in- 
ventions, however,  the  total  number  of 
articles  which  appear,  in  the  estimation  of 
the  Directors  of  the  Establishment  them- 
selves, to  be  good  for  much,  is  only  thir- 
teen ! None  of  the  three  former  Exhibi- 
tions—though  they  were  all  wretched 
enough— were  half  so  bad  as  this.  The 
falling-ofif  is  so  great,  that  it  can  presage 
nothing  else  than  extinction.  The  decay 
is,  too  surely,  a galloping  one,  and  close 
at  hand  must  be  the  hour  of  giving  up  the 
ghost. 

It  is  but  fair  to  the  Managers  of  the 
Establishment  to  mention,  that  there  is, 
stitched  up  with  the  Catalogue,  a slip  of 
paper,  containing  the  following  apologeti- 
cal  notice : — 

“ Owing  to  the  delay  in  sending  *h  spe- 
cimens intended  for  this  year’s  Exhibi- 
tion, the  Committee  of  Inspection  has  not 
been  able  to  complete  the  arrangements 
in  the  Gallery,  or  to  make  further  pro- 
gress in  the  Catalogue  than  the  limited 
matter  now  presented  in  a small  impres- 
sion for  immediate  purposes.’* 

The  idea  evidently  meant  to  be  con- 
veyed to  the  public  by  this  notice  is, 
that  the  Catalogue  exhibits  only  a small 
portion  of  the  articles  sent  In  for  exhibi- 
tion, and  that  a great  many  more  remain 
behind,  to  be  added  In  a future  edition. 
But  why,  if  this  were  true,  uot  any  so  in 
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plain  terms  1 Would  not  the  Committee 
have  done  so  if  they  could  1 They  ere 
pleased  to  say  there  has  been  a “ delay 
in  sending  in  specimens  intended  for  this 
year’s  Exhibition  j”  but  all  they  can  know 
as  matter  of  fact  is,  that  at  the  time  when 
it  was  necessary  to  begin  the  preparation 
of  their  Catalogue,  the  number  of  articles 
sent  in  was  so  small  as  to  be  scarcely 
worth  the  trouble  of  enumerating.  Seve- 
ral things  we  did  observe  in  the  Gallery 
which  are  not  included  in  the  Catalogue, 
but  not  more  than  one  or  two  of  the  least 
importance.  Were  the  Committee  even 
to  double  or  triple  the  number  of  articles 
in  their  Catalogue,  (of  which  they  can 
hardly  have  any  hope)  they  would  still  be 
a prodigious  way  from  making  good  the 
claim  of  the  Establishment  to  the  “ na- 
tional* **’ character  it  has  so  humbuggingly 
assumed.  And  before  they  could  double 
or  triple  the  number  of  articles,  they 
would  require  to  have  a new  Gallery  to 
hold  them — for  such  is  the  opinion  which 
the  Government  entertain  of  the  growing 
and  thriving  condition  of  the  Institution, 
that  they  have  this  year  deprived  it  of  one 
half  of  the  garret  room  which  it  originally 
occupied;  and  the  small  space  left  to  it  is 
no  more  than  sufficient  to  exhibit  conve- 
niently such  a small  lot  as  that  of  which 
we  have  been  endeavouring  to  give  our 
readers  some  account.  The  gentlemen  of 
the  Treasury  appear  to  have  calculated 
the  demands  of  the  concern  to  a nicety. 

WOOD  ON  RAILWAYS.  # 

The  reader  will  recollect  the  mention 
made  in  our  account  of  the  Locomotive 
Competition  at  Liverpool  in  October, 
1829  (Mechanic’s  Magazine,  vol.  xii., 
p.  129)  of  a memorable  judgement  pro- 
nounced by  a certain  writer  on  raihvays, 
to  the  effect,  that  to  expect  to  “ see  en- 
gines travelling  at  the  rate  of  twelve. 


* A Practical  Treatise  on  Rail-roads  and  Interior 
Communication  in  general,  containing  an  Account 
of  the  Performances  of  the  different  Locomotive 
Engines,  at  aud  subsequent  to  tbe  Liverpool  contest, 
upwards  of  two  hundred  aud  sixtjf  Experiments, 
with  Tatties  of  the  Comparative  Value  of  Canals  aod 
Bail-toads,  and  the  power  of  the  present  Locomotive 
Engines.  By  Nicholas  Wood,  Colliery  Viewer, 
Second  Edition,  390  pp.  8 to.,  with  numerous  ea- 

**mviuge. 


sixteen,  eighteen,,  or  twenty  miles  an 
hour,”  was  “ridiculous  nonsense.”  We 
then  congratulated  this  incredulous  gen- 
tleman on  being  spared  to  see  his  “ ri- 
diculous nonsense”  reduced  to  an  un- 
questionable matter  of  fact ; and  we  have 
now  still  farther  to  congratulate  him, 
on  his  living  to  produce  a new  edition 
of  his  work,  in  which  we  meet  almost  at 
the  opening  with  the  following  honest 
recantation. 

“ The  experiments  previous  to,  and 
the  subsequent  practice,  of  that  railway, 
since  the  opening,  have  exhibited  a result 
as  astonishing  (to  the  author)  as  it  is  im- 
portant. Not  only  has  the  question  been 
decided,  aud  in  the  most  conclusive  and 
practical  manner,  that  railways  are  fitted 
for  the  conveyance  of  general  merchan- 
dize, but,  with  the  assistance  of  locomo- 
tive-engines, it  has  been  proved  that  they 
are  capable  of  effecting  a rapidity  of  tran- 
sit, greater  than  by  any  ether  practical 
mode  of  travelling.  The  greatest  exer- 
tions have  been  used  to  accelerate  the 
speed  of  the  mails  (which  have  been  hi- 
thertothe  quickest  species  of  conveyance), 
without  being  able  to  exceed  10  miles  an 
hour  ; and  that  only  with  tbe  exercise  of 
such  destruction  of  animal  power  as  no 
one  can  contemplate  with  feelings  except 
of  the  mustpainful  nature,  while  upon  the 
Liverpool  Railway  an  average  rale  of 
Jxfteen  miles  is  kept  up  with  the  greatest 
ease  ; and , on  an  extraordinary  occasion, 
nearly  double  that  ratey  or  thirty  miles 
in  one  hour.n—-  Introd.  p.  xi. 

This  new  edition  of  Mr.  Wood’s  Trea- 
tise is,  in  fact,  almost  an  entirely  new 
work : and  though  it  proves  him  to  have 
been  no  prophet,  displays  upon  the 
whole  a love  of  truth,  and  an  industry  in 
the  search  after  it,  which  are  of  a very 
redeeming  character.  The  anthor  states, 
that  “ the  whole  has  been  revised,  and 
such  parts  only  retained  as  appeared  to 
be  useful  in  illustrating  the  progress 
towards  improvement.”  “Numerous 
experiments,  too,  have  been  made  with 
a view  of  supplying,  not  only  what 
was  wanting  in  the  first  edition,  but 
also  of  elucidating  the  various  improve- 
ments, which  successive  experiments  eli- 
‘cited.”  And  the  anthor  acknowledges 
“ his  obligations  to  several  friends,  from 
whom  he  has  obtained  very  valuable 
information,”  not  contained  in  the  first 
edition. 

The  parts  of  this  edition  which  possess 
most  novelty,  and  to  which  we  have  na- 
turally turned  with  most  interest,  are 
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those  in  which  Mr.  Wood  treats  of  the 
form  and  construction  of  the  carriages 
used  upon  rail- roads,  and  of  the  various 
sorts  of  engines  which  have  been  con- 
structed for  propelling  them. 

The  waggons  employed  for  the  con- 
veyance of  coal,  lime,  &c.  at  the  first  in- 
troduction of  railways,  and  still  in 
general  use  in  the  northern  coal  fields, 
were  of  the  shape  of  a hopper,  broader 
and  longer  at  the  top  than  at  the  bottom ; 
and,  as  the  rail-roads  had  almost  uni- 
versally a downward  inclination  to  some 
place  of  deposit  or  loading,  the  fore- 
wheels were  made  of  a greater  diameter 
than  the  hind  wheels — that,  by  this 
means  the  waggon  might  be  kept  in  a 
horizontal  position.  The  fore  end  of 
the  waggon  resting  on  the  large  wheels, 
was  also  made  to  project  a good  deal 
farther  beyond  the  perpendicular  line  of 
the  axles  of  the  fore  than  that  of  the 
hind  wheels,  so  that  the  centre  of  gravity 
of  the  load  was  not  mid  way.bet ween  the 
wheels,  but  much  nearer  the  large  wheels 
than  tile  smaller ; throwing  thus  the 
greater  portion  of  the  weight  upon  the 
larger  wheels. 

Mr.  Wood  informs  us,  that  4‘  this  form 
of  waggon  has  gradually  given  way  to 
•wheels  of  the  same  size,  and  the  body 
of  the  carriage  square,  and  placed 
equally  upon  the  two  axles.”  (p.  64.) 
He  enters  into  no  explanation  of  the 
reasons  for  this  change,  and  perhaps  i| 
was  not  necessary — the  benefit  of  equal- 
izing the  strain  and  pressure,  being 
abundantly  manifest;  but  we  are  rather 
surprised  it  did  not  occur  to  Mr.  Wood, 
to  be  a circumstance  worth  pointing  out 
to  the  attention  of  his  readers,  that  the 
form  which  was  thus  exploded  for  its 
disadvantageous  clumsiness,  in  the  case 
of  the  common  waggon,  should,  in  its 
principal  features,  be  the  very  form  after- 
wardsadopted  by  Messrs. Stephenson  and 
Co.  in  all  the  steam-carriages  constructed 
by  them  for  the  conveyance  of  passengers 
at  a quick  rate,  previous  to  the  publi- 
cation of  this  book  of  Mr.  Wood’s.  We 
should  have  been  well  pleased  to  see 
some  satisfactory  cause  assigned  by  Mr.  * 
Wood,  why  a mode  of  construction, 
which  lias  been  found  attended  with  a 
loss  of  power,  in  one  class  of  carriages, 
should  be  the  bet t of  all  inodes  when, 
applied  to  another!  Mr.  Wood  does, 
in  a subsequent  part  of  his  work  (page 
313-16)  attempt  to  explain,  at  some 


length,  why  steam-carriages  with  the 
fore  wheels  double  the  size  of  the  hit»4 
ones,  and  with  the  greater  portion  of  the 
weight  thrown  on  the  former,  ought  to 
work  better  than  any  others  ; but  sup- 
posing this  explanation  were  satisfac- 
tory, consistency  would  seem  to  require 
of ’Mr.  Wood,  that  he  should  recom- 
mend the  makers  of  waggons,  to  revert 
to  their  original  mode  of  construction, 
which,  as  we  have  seen,  is  precisely 
that  which  Mr.  Wood  here  advocates. 
The  truth,  however,  is,  that  the  expla- 
nation to  which  we  allude  is,  the  very 
reverse  of  being  satisfactory ; the  makers 
of  waggons  did  well  in  abandoning  their 
old  mode  of  construction,  and  Messrs. 
Stephenson  did  very  unwisely  in  imi- 
tating it.  This  it  would  be  easy  to  de- 
monstrate; but  we  are  spared  the  trou- 
ble of  doing  so,  by  the  course  wliich 
events  have  taken  since  Mr. Wood  wrote; 
for,  strange  to  say,  just  as  Mr.  Wood 
sends  forth  to  the  world  this  elaborate, 
justification  of  the  mode  of  construction 
followed  by  Messrs.  Stephenson  and 
Co.,  these  gentlemen  themselves  furnish 
the  best  possible  refutation  of  the  ab- 
surdity of  their  friend’s  arguments,  by 
putting  on  the  railway  tivo  engines  (the 
Samson  and  Goliah ) with  the  wheels 
all  of  one  size,  and  all  equally  tasked,, 
which  are  said  to  work  fifty  per  cent, 
better  on  this  account,  than  any  engines 
that  have  preceded  them,  and  are  beyond 
all  question  vastly  superior!  (See  Mecb. 
Mag.  vol.  xv.  p.  35). 

The  wheels  of  all  railway-carriages 
were  for  a long  time  made  entirely  of 
wood,  with  wrouglit-iron  axles.  After- 
wards cast-iron  wheels  were  introduced, 
and  their  general  adoption  greatly  faci- 
litated by  the  invention  of  a mode  .of 
hardening  their  riuis — called  “case  hard- 
ening”— which  is  thus  described  by  Mr. 
Wood. 

“ This  is  done  by  running  the  metal 
which  forms  the  exterior  surface  of  the 
rim  of  the  wheel  against  a cold  cylindri- 
cal piece  of  iron  ; the  rapid  attraction  of 
heat  by  the  cold  iron  produces  such  a de- 
gree of  hardness  to  the  metal,  that  the' 
file  has  no  effect  upon  it,  and  this  hard- 
ness effectually  prevents  the  action  of  the 
rail  from  wearing  it  into  grooves.  Pre- 
vious to  this,  the  cost  of  wheels  was  a 
very  serious  charge  in  the  annual  repair 
of  carriages,  but  the  wheels  now,  whea 
properly  case-hardened,  work  for  many 
years  without  wearing  away.  Several 
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which  have  been  in  use  for  eight  years  are 
still  in  good  order;  and,  from  their  ap* 
pearance,  are  likely  to  remain  so  for  a 
considerable  time  to  come.  The  opera- 
tion of  case-hardening  was  at  first  attend- 
ed with  great  difficulty.  The  rapidity 
with  which  the  cold  iron  caused  the  rim  to 
cool  prevented  the  uniform  contraction  of 
the  metal  in  all  the  parts,  and  made  them 
frequently  fly  in  pieces.  The  rim  being 
first  cooled,  did  not  yield  to  the  contrac- 
tion of  the  spokes  in  cooling  ; which,  it  it 
did  not  cause  them  to  separate  immediately, 
left  such  a tension  upon  them,  that  the 
shocks  they  received  when  brought  into 
use  soon  made  them  crack,  and  thus  ren- 
dered the  wheel  useless.  Many  plans 
were  devised  to  remedy  this  ; in  some  the 
rim  was  made  considerably  thicker  than 
the  spokes  in  the  expectation  that  the 
latter  would  cool  sooner;  in  others,  the 
nave  was  formed  in  two  parts,  and  after- 
wards secured  with  iron  hoops.  In  a pa- 
tent of  Messrs.  Losh  and  Stephenson, 
there  is  described  a mode  of  funning  the 
wheels  with  wrought-iron  spokes  in  such 
a way  as  to  yield  to  the  unequal  contrac- 
tion occasioned  by  the  case-hurdeu  ng  of 
the  (rims  of  the)  wheels.  The  arms  are 
of  flat  malleable  iron,  dovetailed  at  the 
ends.  The  iron  arms  being  laid  iu  the 
mould,  the  cast-iron  is  run  around  them, 
and  thus  forms  one  entire  wheel.  When 
the  a.  ms  or  spokes  are  joined  to  the  nave 
and  rim,  the  dovetailed  form,  by  she  con- 
traction in  the  cooling,  causes  them  to  be 
drawn  very  firm,  anil  produces  a degree 
of  combination  which  prevents  tho  possi- 
bility of  their  working  loose.  The  spokes 
were  first  made  straight,  and  were  six  in 
number  ; but  experience  has  since  show  n, 
that  a greater  number  are  preferable  ; 
and  they  are  also  now  made  of  a serpen - 
tiue  form,  so  as  to  yield  to  the  contrac- 
tion of  the  rini  in  cooling.”— Pp.  68-70. 

That  cast-iron  wheels — oven  wl  en 
case-hardened  in  the  best  manner — are 
very  liable  to  break,  at  such  velocities  as 
are  now  common  on  railways,  is  liow’- 
ever  freely  admitted  ; and,  in  point  of 
fact,  it  has  been  found  necessary  either 
to  secure  them  by  wrought- iron  hooping, 
or  to  return  partially  to  the  use  of  wood. 

' t » 

. “ The  cast-iron  wheels  of  the  Killing- 
worth  engines  had  been  hooped  with 
wrought-iron  tires,  which  was  not  only 
found  to  be  quite  practicable,  but  also  a 
great  saving  in  .the  wear  ; since  that  time 
the  wheels  of  the  engines  made  by  Messrs. 
Stephenson  and  Co.  have  been  either 
made  of  cast-iron,  hooped  with  wrought, 
or  with  wooden  spokes,  on  which  was  laid 
a malleable  iron  tire.  Wheels  thus  hoop- 
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ed,  though  more  expensive,  »eem  quite 
necessary  for  the  rapid  rate  at  which  some  * 
of  those  engines  are  propelled.  The  same 
plan  of  hooping  the  cast-iron  wheels  with 
wrought-iron  tires  has  been  also  adopted 
with  respect  to  the  common  carriages, 
which,  like  the  engine-wheels,  though 
more  expensive,  is  strictly  necessary.” — 
P.  71-72. 

On  the  resistance  to  the  motion  of 
railway-carriages,  arising  from  the  fric- 
tion on  the  axle  and  the  rails,  and  the 
most  expedient  means  of  reducing  it,  Mr. 
Wood  has  favoured  us  with  a long  chap- 
ter (vi.)  The  reader  is  aware  that  a 
great  diversity  of  opinion  on  this  subject 
prevails  in  the  scientific  world ; and  no 
wonder,  since  scarcely  any  two  sets  of 
experiments  which  have  been  made  with 
a view  to  its  determination  have  yielded 
similar  results.  Mr.  Wood  gives  us  the 
details  of  a great  many  new  experiments 
which  he  has  made  since  the  publication 
oi  the  first  edition  of  his  work,  in  the 
hope  of  throwing  some  light  on  the  mat- 
ter; but  he  frankly  acknowledges,  that 
though  “ sufficient  in  many  cases  for  prac- 
tical purposes,  yet  they  by  no  means  tend 
to  bring  the  inquiry  into  any  more  set- 
tled state;”  hut  establish,  on  the  con- 
trary, that  “ at  present  no  settled  standard. 
can  be  assigned  to  the  actual  amount 
of  friction.” 

In  the  first  edition  of  his  work,  Mr. 
Wood  estimated  the  friction  to  be  equal 
t0  TT5  Pal‘t  of  the  insistent  weight ; hut 
he  now  thinks  “ the  resistance  may  be 
taken  at  the  240th  part  of.  the  weight 
when  the  carriages  are  in  good  working 
order.”  It  would  seem,  however,  that 
something  besides  “ good  working  order” 
is  necessary  to  produce  this  more  favour- 
able result;  for  Mr.  W.  elsewhere  lays  it 
down  as  an  established  principle,  that 
to  make  “ the  friction  in  strict  ratio  to 
the  weight”  “ the  area  of  bearing  sur- 
face” must  he  duly  apportioned  to  that 
weight.  JH is  experiments  show,  that  the 
friction  is  a minimum  when  the  pressure 
per  square  inch  of  bearing  surface  is 
about  98lbs. ; but  when  this  ratio  is  ei- 
ther exceeded  or  diminished,  great  allow- 
ances are  required  to  be  made. 

As  large  wheels  surmount  obstacles 
more  easily  than  wheels  of  small  dia- 
meter, it  would  seem  a natural  inference 
that  the  diameter  of  the  wheels  should 
be  made  as  large  and  the  axles  as  small 
as  possible;  but  Mr.  Wood  shows,  that 
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in  practice  there  “ is  a limit  to  this.,’~-- 
“ The  axles  must  he  made  sufficiently 
large  to  support  the  weight  placed  upon 
them,  and  that  strength  must  he  in- 
creased with  the  size  ot'  the  wheels,  for 
the  larger  the  wheels  the  greater  the 
leverage  to  twist  and  break  the  axles." 
However,  “as  the  tendency  to  break  the 
axles,  increases  only  in  the  direct  pro- 
portion of  the  diameter  of  the  wheels, 
while  the  strength  of  the  axles  increases 
as  the  cube  of  their  diameter,"  Mr. 
Wood  recommends,  that  in  all  cases  the 
wheels  should  he  of  “ as  large  a dia- 
meter as  circumstances  will  permit." 

Mr.  Stephenson  constructed  a carriage 
with  wheels  three  feet  in  diameter,  and 
with  the  axles  only  l?in  diameter;  but 
on  trial  nothing  was  found  to  he  gained 
by  this  extreme  diminution  in  the  size  of 
the  axle. 

With  Mr.  Winan’s  plan  of  diminish- 
ing the  resistance  by  means  of  friction 
rollers,  our  readers  are  already  acquaint- 
ed (see  Mech.  Mag.  vol.  xii,  p.  210).  A 
similar  plan  was  also  submitted  to  the 
Directors  of  the  Liverpool  and  Man- 
chester Railway,  by  Mr.  Bramlreth. 
But  it  appears,  from  a series  of  experi- 
ments related  by  Mr.  Wood,  that  neither 
of  them  have  realized  that  “reduction  of 
friction"  which  their  inventors  antici- 
pated. 

(To  he  continued  in  our  nest.) 


SMOKE-JACKS — ANSWER  TO  INQUIRY, 
P.  127.  VOL.  XV. 

Sir,  I am  rather  at  a loss  to  know 
whether  your  constant  reader,  p.  127, 
means  an  alteration  in  the  fly  of  the 
common  smoke-jack,  as  usually  fixed  in 
a vertical  chimney,  or  whether  he  wants 
one  to  fix  in  a horizontal  flue.  If  the 
former,  I do  not  see  any  good  reason  for 
altering  that  which  has  worked  well  for 
ages.  If  the  latter,  I beg  to  say  there 
would  be  no  difficulty  in  making  one,  but 
I much  doubt  its  usefulness  when  made. 
In  the  first  place,  the  .smoke,  &c.  loses 
much  of  its  velocity  by  friction  against 
the  top  and  sides  of  the  flue,  and  more 
from  parting  frith  its  caloric,  which  it 
does  much  more  freely  in  passing  tbrongh 
a horizontal  titan  a vertical  flue;  wit- 
ness, placing  the  hand  on  one,  and 
against  the  other.  Secondlyr— the  cur- 
rent  of  smoke,  &c.,  diminished  both  in 
bulk  and  velocity,  would  he  confined 


principally  to  the  upper  part  of  the  flue, 
consequently  a portion  only  of  the  fly 
could  be  acted  upon  at  once.  Thirdly— 
it  would  be  much  more  likely  to  be  im- 
peded than  the  common  jack,  by  the  ac- 
cumulation of  soot,  dust,  &c.  Your  cor- 
respondent is,  no  doubt,  fully  aware  that 
the  whole  power  or  motive  force  of  a 
smoke  jack  is  derived  from  the  heated  air 
impinging  on  the  vanes  of  the  fly,  in  its 
passage  up  the  chimney,  therefore  the 
freer  the  chimney  is  from  bends,  sets-off, 
or  any  obstruction,  which  by  causing  ed- 
dies, or  in  any  way  injuring  the  draught 
or  current,  the  greater  will  be  the  power 
of  the  jack. 

Yours,  &c.  Tuebor  Valentine. 

Derby,  May  4.  1831. 


ROOFING — ANSWER  TO  INQUIRY,  P.  447 
VOL.  XIV.  * 

Sir, — J.  B.  is  informed,  1st.  That  if 
his  roof  rise  no  more  than  2 feet  in  12  or 
13  feet,  it  is  decidedly  too  little  for  any 
of  the  ordinary  inodes  of  covering  in  a' 
building. 

2nd.  It  is  not  easy  to  answer  how 
much  the  rise  ought  to  have  been  with- 
out knowing  of  what  materials  the  cover- 
ing is  composed. 

3rd.  A total  want  of  information  on 
that  bead  must  also  be  my  excuse  for 
not  staling  what  would  be  cheaper. 

Yours,  &c.  J.  Cansdell. 


Steam  Carr ia get  on  Common  Roadt. — Some  of  the 
advantage*,  to  the  public  from  the  use  of  steam  on 
turnpike  roads  begin  to  show  thems*Ives.  Previous 
to  the  bailing °f  the  steam-coach  between  Gloucester 
and  Cheltenham  the  fares  were  At.  each  person. 
Now  the  public  are  taken  by  all  the  coaches  at  1/. 
per  bead.  On  Monday  morning  the  steam-coach 
took  33  passengers  from  Cheltenham  to  Gloucester 
in  50  minutes. — Timet,  14/A  May. 
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IMPROVED  PRINTING-PRESS,  INVENTED 
BY~JOHN  CLERK  MAXWELL,  ESQ.,  OF 
MIDDLEBIE. 

At  a meeting  of  the  Society  of  Arts 
for  Scotland,  on  the  5th  of  January  last, 
the  following  paper  of  “ Suggestions” 
for  the  improvement  of  the  Printing-Press 
by  Mr.  William  Fraser,  printer,  Edin- 
burgh, was  read  by  the  Secretary : — 

“ 1.  Suggestions  by  Mr.  Fraser. 

44  It  is  well  known  that  of  late  years  a 
vast  additibnal  power  has  been  given  to 
the  art  of  letter-press  printing,  by  means 
of  machinery.  For  speed,  the  newly- 
invented  printiug-raachines,  when  com- 
pared with  the  manual  presses,  are  to 
printing  what  the  power-loom  is  to  weav- 
ing ; and,  accordingly,  they  are  of  great 
utility  in  all  establishments  where  news- 

ners  and  other  periodical  works  having 
irge  circulation  are  printed,  and  of 
course  where  the  greatest  number  of  im- 
pressions is  required  in  the  shortest  possi- 
ble time.  But  although  the  machines  have 
been  very  much  simplified  since  their  first 
introduction,  and  much  neater  work  is  now 
accomplished  with  them  than  at  first,  yet 
they  are  still  so  expensive,  and  the  ma- 
nual presses  so  superior  to  them  for  the 
purposes  of  fine  printing  and  general  eco- 
nomy in  the  case  of  small  impressions, 
that  it  is  doubtful  if  the  present  kind  of 
machines  will  ever  come  into  general  use. 
In  confirmation  of  this  opinion,  it  may 
just  be  stated,  that  long  as  these  machines 
have  been  used  in  London,  only  two  offices 
in  Edinburgh  have  as  yet  obtained  them, 
and  we  are  not  aware  of  there  being  a sin- 
gle machine  elsewhere  in  Scotland.,  The 
machines,  however,  possess  in  their  ink- 
ing  apparatus  one  decided  advantage  over 
the  common  presses,  for  by  it  the  ink  is 
applied  to  the  types  with  the  utmost  re- 
gularity and  equality ; while,  at  the  com- 
mon press,  it  is  laid  on  in  greater  or  less 
quantity,  and  with  more  or  less  regu- 
rity,  according  to  the  care  or  judgment  of 
the  pressman.  Hence  it  frequently  hap- 
pens, in  the  latter  case,  that  no  two  sheets, 
nor  even  both  sides  of  the  same  sheet,  are 
perfectly  uniform  in  colour,  though  print- 
ed at  the  same  press,  and,  at  all  events, 
seldom  or  never  if  printed  at  different 
presses- — In  printing  each  sheet  at  the  old 
press,  two  men  are  employed,  the  one  for 
applying  the  ink,  and  the  other  for  laying 
on  the  paper;  and  within  the  last  25  years 
a subsequent  process  of  pressing  or 
smoothing  the  printed  sheets  has  been  in- 
troduced, likewise  requiring  the  labour  of 
other  two  individuals.  This  last  opera- 
tion is  performed  by  placing  a printed 


sheet  and  a thin  glazed  pasteboard  alter- 
nately above  each  other,  till  a sufficient 
number  be  obtained  for  filling  a large 
screw-press  or  hydraulic-press.  Thi* 
being  done,  a very  powerful  pressure  is 
applied,  and  the  whole  then  allowed  to 
stand  consolidated  for  some  hours,  by 
which  means  the  printed  surface  is  com- 
pletely flattened,  and  a glaze  at  the  same 
time  imparted  to  the  paper.  A book  is 
much  improved  in  appearance,  but  it  is  at 
a great  additional  expense  to  the  priuter, 
and  for  which  he  receives  little  or  no  extra 
remuneration.  It  would  therefore  be  of 
no  slight  advantage  to  him  could  the  ma- 
nual labour  of  printing  and  pressing  be 
diminished,  and  the  inequality  of  inking 
at  the  press  remedied  ; and  it  is  conceiv- 
ed that  both  of  these  objects  may  be  ac- 
complished by  the  following  or  some  simi- 
lar means,  to  which  the  attention  of  en- 
gineers or  of  others  acquainted  with  the 
subject  is  requested.  1st.  As  to  the  ink- 
ing-apparatus,  that  attached  to  the  ma- 
chines of  Messrs.  Cowper  and  Applegath 
might  be  placed  immediately  behind  the 
tympans  of  the  Stanhope  or  Columbian 
presses,  and  be  worked  by  steam  power 
as  at  present.  Were  the  tympans  and 
carriage  of  the  press  in  separate  pieces, 
but  made  so  as  to  fit  very  exactly  into 
each  other,  the  carriage  might,  after  each 
impression,  be  taken  from  the  hand,  upon 
reaching  a certain  point,  by  the  inking- 
apparatus,  and,  upon  the  types  being  roll- 
ed, returned  to  the  same  point.  In  the  in- 
terim the  pressman  could  be  laying  on 
and  off  his  sheet,  and  by  the  lime  he  had 
done  so,  the  former  would  be  again  sta- 
tioned at  his  hand,  and  leady  for  his  tak- 
ing another  impression.  It  is  obvious 
that  the  great  difficulty  to  be  overcome 
hero  will  be  the  construction  of  the  ma- 
chinery for  receiving  and  returning  the 
carriage,  and  making  the  carriage  so 
nicely  to  fit  the  frame-work  of  the  tym- 
pans as  to  preserve  register , as  it  is  call- 
ed ; but,  after  the  ingenious  contrivance 
of  Mr.  Napier  in  his  machine  for  receiving 
and  giving  off  the  paper,  there  can  be  lit- 
tle doubt  of  these  difficulties  being  soon 
obviated.  In  this  way  the  .great  deside- 
ratum of  securing  an  equality  of  colour 
would  be  supplied  ; and  the  expense  of 
an  apparatus  for  each  press,  with  an  en- 
gine-power for  the  whole,  would  be  com- 
pensated, by  only  one-half  of  the  men  be- 
ing required.  2d.  We  have  lately  seen  a 
cylindrical  machine  by  Mr.  A.  Moir,  of 
Glasgow,  used  for  pressing  and  glaxing 
white  paper ; and,  although  this  machine, 
in  its  present  state,  is  not  altogether  snit- 
ed  for  the  pressing  of  printed  sheets  of 
books,  yet  it  may  also  be  easily  adapted 
to  this  purpose.  The  labour  of  turning 
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it,  however,  is  perhaps  sach  as  to  prevent 
its  adoption,  unless  where  steam  power  is 
at  hand  ; but,  were  every  printing-office 
supplied  with  this  power,  the  cylindrical 
pressing-machine  would  probably  soon 
supersede  the  expensive  and  tedious  ope- 
ration of  the  glazed  boards  ana  hydraulic- 
press. — It  will  thus  be  perceived  that  the 
object  sought  to  be  attained  is  a still  fur- 
ther combination  of  manual  labour  and 
mechanical  power;  and  couid  the  above, 
or  similar  suggestions,  be  carried  into 
effect,  another  great  step  would  uudoubt- 
ed.y  be  gained  in  the  art  of  printing.” 

A Committee  was  appointed  to  con- 
sider and  report  on  Mr.  Fraser’s  “ Sug- 
gestions and  at  a subsequent  meeting 
of  the  Society  on  the  2d  of  March,  John 
Clerk  Maxwell,  Esq.  a Member  of  the 
Committee,  communicated  the  following 
“ Outline”  of  a plan  which  had  occurred 
to  him  as  “ fitted  in  some  degree  to  ac- 
complish” the  desiderata  pointed  out  by 
Mr.  Fraser; — 

“ Mr.  Cleik  MaxirelVs  1 Outline .’ 

**  In  the  accompanying  sketch,*  which 
is  intended  merely  to  give  a general  no- 
tion of  the  plan  without  details,  no  part  of 
the  necessary  trame-work  is  represented, 
except  the  cheeks  of  the  press,  and  the 
range  of  the  frame- work  of  the  inking- 
apparatus,  which  are  slightly  shaded. 
The  inking-apparatus  is  arranged  on  the 
plan  of  Messis.  Cowper  and  Applegath, 
with  an  inking-tablc,  which  is  understood 
to  produce  the  best  work. 

“ The  drawing  represents  the  press  in 
a state  of  rest.  A the  coffin  and  form  with 
tympan  open,  B the  inking-table,  C the 
taking-rollers,  D the  distributing-rollers, 
E the  ink-trough,  with  its  rollers,  to  bo 
put  in  motion  by  the  pulleys  and  bands 
(both  dotted  in  the  sketch);  but  the  pro- 
per rates  of  motion  are  not  attempted  to 
be  shown— -only  the  mode  of  communica- 
tion, and  where  an  alternate  motiou  is  im- 
proper, the  pulleys  would  be  furnished 
with  a ratchet  and  spring,  so  that  they 
would  revolve  in  one  way  only.  F is  the 
supplying. roller,  w hich  is  raised  to  touch 
the  ink-trough  rollers,  on  the  advance  of 
the  ink-table  by  the  wedge  II,  on  the  car- 
riage of  the  ink-table  acting  on  G.  Under 
these  parts  is  an  oblong  rack- work,  con- 
nected by  a hinge  with  the  under  side  of 
the  ink-table  ; at  the  right-hand  end  of 
this  there  is  a wheel,  supposed  to  be  in 
constant  motiou,  connected  with  the  mov- 
ing power.  On  the  end  of  the  rack  is  a 
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projecting  pin  I,  intended  to  slide  along 
the  bar  K,  and  fall  over  the  end  of  it, 
when  the  lower  corner  of  the  rack  would 
rest  on  the  bar  L,  on  its  return.  (The 
length  of  the  bars  K and  L is  equal  to  the 
extent  of  the  motion  of  the  rack,  but,  in  the 
engraving,  parts  only  of  them  are  repre- 
sented. for  want  of  room.) 

*c  The  tympan  has  a carriage  of  its 
own,  separate  from  the  coffin  and  form, 
(which  might  be  called  an  outer  coffin), 
which  is  made  with  three  sides,  the  true 
coffin  and  form  in  It  being  intended  to 
slide  out,  in  order  to  be  carried  to  be  ink- 
ed. This  is  shown  at  fig.  2,  where  the 
shaded  part  marks  the  outer  coffin,  with 
marks  for  the  hinges  of  the  tympan,  and 
within  it  the  true  coffin  and  form;  beside 
these,  is  drawn  the  ink-table;  this  has 
two  pegs  with  notches,  which  go  into  cor- 
responding holes  in  the  coffin,  attaching 
and  locking  them  together  in  the  same 
way  as  the  fastening  of  the  bit  in  a car- 
penter’s brace.  On  the  tympan,  as  shown 
in  fig.  1,  there  is  a quadrant  of  a spiral 
curve  M ; this  is  an  important  part. 
When  the  tympan  is  open,  the  coffin  is 
free  to  be  drawn  out,  and  it  is  locked  to 
the  inking-table;  but  in  shutting  down 
the  tympan,  this  part,  by  the  spiral  curv- 
ed edge,  wedges  the  coffin  and  form  hard 
home  in  the  tympan  carriage,  so  as  to  se- 
cure its  true  position  to  preserve  register, 
and  at  the  same  time  the  sides  of  the  quad- 
rants press  back  studs  which,  unlock  the 
coffin  from  the  inking-table. 

“ The  press  may  be  of  any  approved 
shape  or  material,  and  it  has  its  spindle  • 
acted  on  by  an  eccentric  wheel  V,  which 
is  to  be  put  in  motion  w-hen  the  coffin  is 
run  home  in  the  press,  by  its  pressing  on 
the  end  of  the  lever  N,  which  throws  the 
press  into  action,  the  shaft  or  axle  O be- 
ing in  motion  from  the  moving  power,  and 
properly  sus  ained  by  a fly-wheel.  The 
press  then  descends,  and,  on  its  return,  the 
wiper  P throws  this  part  out  of  gear,  and 
at  the  same  time  presses  back  N,  which, 
striking  on  the  coffin,  gives  the  signal  for* 
the  pressman  to  run  it  out.  The  platten 
is  counterpoised  by  S,  and  the  eccentric- 
wheel  by  it,  so  that  when  free  the  parts 
settle  in  the  position  ready  for  action,  the 
wiper  P being  behind  the  lever  N ; on  the 
lower  end  of  N is  marked  two  notches, 
wilh  a round  part  between  them,  with  a 
catch  pressed  upwards  by  a spring  ; this 
is  to  make  the  lever  N settle  in  the  posi- 
tions of  being  quite  out  of  gear  or  per- 
fectly in  gear. 

The  working  of  this  apparatus  by  one 
man  would  he  thus  arranged;  he  would 
commence  with  the  tympan  down,  and  by 
acting  on  the  treadle  T he  raises  the  rack, 
so  that  the  pin  I may  slide  along  the  bar 
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K$  the  wheel  then  carries  the  Inking- 
table  alone  under  the  inking-rollers  and 
others,  and  returns  It  to  its  position ; this 
is  to  he  repeated  till  it  is  folly  charged 
with  ink,  then  he  opens  the  tympan  and 
touches  the  treadle,  and  the  form  is  car- 
ried  off  to  be  Inked,  while  he. places  white 
paper  on  the  tympan;  the  form  being  re- 
turned to  its  place  and  the  tympan  shut 
down,  he  runs  it  home  into  the  press,  the 
ioking-table  being  left  at  rest.  Thepress- 
man  would  bear  on  the  winch  till  the  press 
falls,  and  then  reverse  his  action,  ready 
to  run  the  form  out  whenever  the  lever 
N strikes  it  back.  Having  run  it  back  and 
opened  the  tympan,  he  touches  the  treadle, 
and  proceeds  to  change  the  sheet  while 
the  inking  process  goes  on,  and  repeats 
these  operations  while  he  continues  to 
work. 

“ I have  thus  described  the  contrivance 
in  its  most  simple  arrangement.  The 
ordinary  plans  of  framing,  and  the  va- 
rious modes  of  relieving  friction,  and  all 
accessories  met  with  in  modern  machines, 
are  supposed  to  be  used  where  wanted. 

**  One  of  the  objections  most  probable 
to  arise  at  first  sight  is  the  inconvenient 
length  of  the  machine,  but  this  may  be 
obviated  in  many  ways.  1st.  If  short- 
ness be  an  object  of  importance,  It  can 
best  be  obtained  by  applying  those  con- 
trivances for  inking  which  do  not  require 
the  inking  table  ; for  if  the  distribution 
of  the  ink  be  done  entirely  by  rollers,  for 
example  such  as  those  used  in  Napier's 
machine,  then  these  could  be^placed  un- 
der the  gallows  of  the  tympan,  and  the 
form  would  have  to  be  moved  little 
more  than  its  own  breadth.  2d.  Sup- 
posing the  inking  table  retained,  as  the 
method  best  suited  for  tine  printing,  the 
long  rack-work  may  be  superseded  by  a 
short  one,  and  the  necessary  extent  of 
movement  effected  by  the  use  of  wheels 
and  pinious,  or  by  pulleys  and  bands, — 
the  diameters  of  tho  pulleys  being  so 
proportioned  as  to  increase  the  motion  ; 
and  here  it  may  be  observed,  that  it  may 
probably  be  found  advisable  in  all  cases 
to  interpose  pulley  and  band  between  the 
toothed  work  and  the  inking  table,  to 
free  it  us  much  as  possible  from  tremor. 
3d.  Instead  of, the  long  rack- work,  cir- 
cular work  may  be  used,  eifher  by  using 
alternately  the  outside  and  the  inside  of  a 
toothed  circumference,  as  is  done  in  the 
Patent  Mangle,  or  by  using  two  wheels, 
moving  in  opposite  directions,  having 
teeth  on  one  half  of  their  circumference, 
acting  on  two  lines  of  rack-work  ; and  if 
multiplying  pulley  and  band  work  were 
interposed  between  these  wheels  and 
racks  and  the  inking-tabie,  they  might  ba 
reduced  to  a very  moderate  size. 


•4  With  regard  to  the  contrivance  for 
working  the  press,  I may  observe,  that 
the  excentric  wheel  has  the  advantage  of 
a motion  slow  and  powerful  in  propor- 
tion, at  the  first,  in  order  to  overcome 
the  vis  inertia  of  the  apparatus  of  the 
press,  and  also  at  the  point  of  greatest 
pressure ; while  it  is  quicker  in  the 
middle  parts  of  the  action,  both  In  the 
rising  and  the  falling  of  the  press  ; and 
the  resistance  of  the  wiper  in  throwing 
the  work  out  of  gear,  would  serve  to 
exhaust  the  momentum  of  the  eccentric 
wheel,  its  axles,  &c.  &c. 

“In  the  Sketch,  the  shaft  for  putting 
the  press  in  motion  is  supposed  to  pass 
right  over  the  press,  and  the  eccentric 
wheel  to  act  directly  on  the  spindle  of  the 
press  ; but  It  is  evident  the  effect  may  be 
obtained  hy  the  intervention  of  a lever  at 
whatever  distance  the  shaft  may  be  ; and 
so  the  contrivance  may  be  suited  to  any 
situation,  and,  instead  of  acting  on  the 
spindle,  it  might  be  arranged  to  move  the 
b»r  of  a common  press. 

“ When  a few  impressions  or  proofs 
merely  are  wanted,  the  inking  apparatus 
need  not  be  used,  the  hand-roller,  used  in 
the  common  way,  serving  instead  ; and 
as  the  inking  apparatus  and  that  for 
workii  g the  press  have  no  connection* 
one  or  other,  or  both,  may  be  used  at 
pleasure  ; and  if  the  press  were  fitted 
with  a bar,  in  addition  to  the  eccentric 
wheel  apparatus,  the  press  might  be  used 
in  the  common  way,  when  the  engine 
moving-power  was  not  in  use. 

“ It  may  be  proper  to  state  the  sup- 
posed rate  of  execution  of  the  press  I 
have  described.  The  shaft  for  the  eccen- 
tric wheel  is  supposed  to  revolve  once  in 
two  seconds,  and  the  wheel  of  the  rack- 
work  once  in  each  second,  and  that  eight 
revolutions  complete  the  operation  of  ink- 
ing. The  time  necessary  to  run  the  coffin 
into  the  press  two  seconds,  and  the  same 
time  to  run  it  out. — Then, 


“jThe  time  of  inking,  doring'which 
> also  the  sheet  is  taken  out,  and 
a white  one  placed  in  the  tympan, 
is  . . . . 

Running  in  . 

Pulling 
Running  out 


8" 
T * 
1" 

2* 

14* 


One  impression  in  14  seconds  gives  256  in 
the  hour. 

“ In  the  Sketch,  the  outer  coffin,  or 
carriage  of  the  tympan,  is  supposed  to 
consist  of  three  sides,  and  without  a 
bottom,  and  made  very  thick  in  the  sides 
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for  strength.  Perhaps  it  would  be  better 
to  be  made  with  a bottom,  in  which  case, 
the  winter  and  range,  so  far  as  the  tym- 
p*n  carriage  has  to  be  moved,  must  be  as 
much  lower  than  the  range  for  the  inking 
table  as  the  bottom  is  thick,  that  the 
form  may  be  on  the  same  level  as  the 
inking  table.0 

In  the  Edinburgh  New  Philosophical 
Journal,  to  which  we  are  indebted  for  the 
preceding  documents,  there  is  also  a sup- 
plementary **  Note  by  Mr.  Fraser/*  which 
we  subjoin  in  an  abridged  form. 

M Note  by  Mr.  Fraser. 

“ Since  the  paper  referred  to  by  Mr. 
Clerk  Maxwell  appeared,  we  have  been 
favoured  with  communications  from  Mr. 
Cowper  and  Mr.  Napier,  the  patentees  of 
the  two  printing  machines  formerly  al- 
luded to.  The  latter  states,  that  he  has 
already  secured  a patent  for  machinery, 
part  of  which,  although  differing  from 
that  proposed  by  us,  is  intended  for  the 
same  purpose  ; and  Mr.  Cowper  says, 
that  bis  patent  for  the  large  machines 
includes  also  the  application  of  the  ink- 
ing-apparatus  to  the  common  press.  We 
have  also  conversed  with  Mr.  Cowper, 
junior,  who  mentioned  that,  when  lately 
at  Paris,  he  saw  the  self-inking  appa- 
ratus actually  attached  to  the  common 
press,  and  at  work,  in  the  Royal  Print- 
ing-office there  ; but  that  the  inking-ap- 
paratus  was  ultimately  abandoned,  in 
consequence  of  the  unforeseen  obstacle 
in  pulling,  which  it  is  one  particular  ob- 
ject of  Mr.  Clerk  Maxwell’s  invention  to 
remove. 

**  It  is  curious  that,  on  the  other  side 
of  the  Atlantic,  the  application  of  a self- 
inking  apparatus  to  the  common  printing 
press  has  at  the  same  era  been  thought  of, 
and  carried  into  effect.  Ingthe  number  of 
the  Christian  Instructor  for  February  last, 
it  is  stated,  that  an  American  journal, 
speaking  of  the  improvement  in  printing, 
remarks,  that  “the  introduction  of  the 
Napier  machine  into  this  country,  toge- 
ther with  the  Treadwell  press,  made  at 
Boston,  has  been  the  means  of  producing 
quite  a revolution  in  printing.  A great 
variety  of  machine  presses  have  subse- 
quently been  invented  here,  and  the  self- 
inking  apparatus  has  been  improved  and 
applied  to  the  common  press.’ — ‘ The 
most  rapid  machines  can  be  made  to  strike 
off  5000  impressions  in  an  hour.  This  is 
equal  to  the  work  of  20  hand-presses; 
or,  to  express  itdifferently,  it  will  enable 
us  to  print  the  common  18m».  Bibles  at 
the  rate  of  75  copies  an  hour.  A hundred 
presses  at  this  rate,  could  supply  every 


family  on  the  earth  with  a Bible  In  three 
ears.’ — For  the  printing  of  publications 
aving  a large  circulation,  machines  pos- 
sess a decided  superiority  over  the  com- 
mon presses  ; but  by  far  the  greatest 
proportion  of  the  printing  business  every- 
where consists  of  works  of  which  com- 
paratively few  copies  are  required.  On 
this  account  few  printers  could  keep  a 
single  machine  in  constant  employment, 
even  were  it  otherwise  applicable  to  such 
work,  which  it  is  universally  admitted  not 
to  be.  Besides,  six  good  presses  can  be 
obtained  for  the  price  of  one  machine, 
and  these,  too,  cau  be  applied  to  a va- 
riety of  purposes  at  the  same  time,  and 
one  or  more  only  be  used  as  circum- 
stances may  require.  Should  a press  be 
at  any  time  unemployed,  there  Is  com- 
paratively little  loss,  for  the  first  cost  is 
not  great,  and  there  are  no  men*s  wages 
to  pay  in  the  interim  ; but  the  very  re- 
verse i9  the  case  with  a printing  machine, 
the  original  outlay  for  one,  independently 
of  that  for  the  engine,  Ac.,  being  from 
400/.  to  700/.,  and  a considerable  subse- 
quent expense  of  keeping  in  repair,  and 
a stated  rate  of  wages  to  one  man  and 
two  boys  at  least.  Hence  it  is  evident 
that  common  presses  must  continue  to  be 
in  more  general  use  than  printing  ma- 
chines ; and  could  Mr.  Clerk  Maxwell's 
ingenious  improvement  be  carried  into 
effect,  there  is  no  doubt  of  their  value 
and  utility  being  greatly  increased.  By 
it,  not  only  would  the  labour  of  one  man 
at  each  press  be  entirely  saved,  but  that 
of  the  other  be  also  reduced  to  little  more 
than  supplying  the  sheets  of  paper.  The 
quality  of  the  work,  too,  from  the  regu- 
larity of  inking  and  pressure,  would  be 
much  improved,  and  means  would  un- 
doubtedly soon  be  falleu  upon  for  in- 
creasing or  diminishing  the  quantity,  in 
a given  time,  according  to  the  nature  of 
the  work  in  hand.  There  would  cer- 
tainly be  the  additional  expense  attendant 
upon  an  engine,  <fcc.  for  each  printing 
office,  which  there  is  not  at  present;  but 
sureiy  if  the  same  kind  of  mechanical 
power  be  found  more  economical  and  ad- 
vantageous than  manual  labour  for  coffee- 
grinding,  and  similar  purposes,  it  would 
be  much  more  so  if  it  could'  be  rendered 
applicable  to  the  important  operations 
of  miscellaneous  letter-press  printing. 
In  short,  it  is  very  evident  that  the  de- 
mand for  printing  presses  and  self-ink- 
ing apparatuses  of  the  kind  contemplated 
would  be  every  where  very  great,  and 
would  soon  amply  remunerate  any  one, 
whether  in  Europe  or  in  America,  who 
might  be  so  fortunate  as  to  bring  them 
first  into  effective  and  economical  ope- 
ration/* 
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. a WATERING  SYPHON. 


Sir, — I have  often  thought  it  would  he 
a very  useful  application  of  the  syphon, 
to  employ  it  for  the  several  purposes  for 
which  watering  cans  are  required.  The 
alteration  is  a very  simple  one,  and  as 
it  does  not  require  that  the  vessel  to  be 
used,  he  made  exclusively  for  the  pur- 
pose of  watering,  the  contrivance  might 
he  of  some  benefit  to  gardeners,  when 
they  have  much  ground  to  water,  like- 
wise to  shopkeepers,  in  laying  the  dust 
on  the  foot-walk  or  the  street  fronting 
their  premises,  for  all  which  a bucket  or 
even  a jug  may  be  used  with  the  syphon. 

In  the  figure,  the  syphon  a,  b , e,  made 
of  lead  or  tin  pipe,  has  a rose,  c,  fitted  to 
the  longer  leg ; at  d,  is  a lesser  pipe  for 
drawing  off  the  air.  It  is  obvious,  that 
by  this  means  the  operation  will  be  per- 
formed with  many  advantages  over  wa- 
tering-cans, especially  when  of  large 
capacity,  as  the  syphon  will  draw  ofT  tire 
water  without  changing  the  position  of 
the  vessel.  To  water  a grass-plat  or 
other  extended  surface,  it  would  be  a 
convenient  method  to  use  two  pails  slung 
to  a pole  laid  across  the  shoulders. 

Yours,  8ec.  Henry  D. 

Liverpool,  April,  1831. 


MANAGEMENT  OF  BEES. 

Sir, — Having  for  some  years  past  been 
devotedly  attached  to  the  management 
of  bees,  and  observing  in  the  number  of 
your  work  for  February  11,  1830,  a new 
mode  of  placing  hives  suggested  by  a 


gentleman,  whose  remarks  conYince  me 
that  he  is  by  no  means  a novice  in  the 
ari — i beg,  with  your  permission,  and 
through  the  medium  of  your  widely-cir- 
culated pages,  to  request  a little  further 
explanation  of  the  plan,  intended  to  be 
represented  by  the  first  drawing  in  the 
above  number. 

1 am  perfectly  acquainted  with  Mr. 
Nutt’s  mode  of  management,  contain- 
ing the  ventilating  apparatus,  &c.,  and 
have  repeatedly  seen  some  of  those  hives 
at  work,  aud  been  much  pleased  with 
them,  as  being  generally  very  numer- 
ous and  powerful  colonies;  but  was  not 
aware,  till  seeing  Mr.  Massingbird’s  re- 
marks, that  Mr.  Nutt  adopted  or  recom- 
mended any  other  system  than  the  col- 
lateral one.  The  hives  referred  to  above, 
however,  are  clearly  according  to  the 
Russian  or  Story  method ; but  from  the 
experience  I have  had  in  the  art,  I am 
induced  to  conclude,  that  the  bees  will 
produce  as  much  honey  and  wax  in  one 
shaped  hive  as  an  other,  if,  by  room 
beiug  given,  they  are  prevented  from 
swarming,  and  that,  if  this  he  done,  it 
matters  not  whether  the  hives  are  placed 
above,  below,  or  on  a level  with  each 
other. 

But  to  return,  Sir,  to  the  Cottage 
Bee-hive  represented  by  the  plate  No.  1, 
A.  I suppose  that  the  bottom  of  the 
frame  at  DD,  is  a solid  piece  of  wood, 

2 feet  square,  for  the  box  floor. 

A common  Cottage  Hive,  appears  to 
be  inverted  and  placed  under  this  floor* 
and  fastened  by  ropes  to  the  staples  DD. 

Is  it  the  intention  that  any  bees  should 
be  in  the  common  straw  hive  ; and  it 
are  they  intended  to  work  out  of  it  into 
the  box  above,  through  a hole  cut  in  die 
middle  of  the  box-floor,  or  (as  I should 
conceive  to  be  the  intention)  is  the  com- 
mon hive  placed  there  emyly  far  the  con- 
venience oj  neighing  only  ? 

I do  not  clearly  perceive  from  the 
drawing,  how  the  weighing  of  the  hive 
No.  1,  A,  is  effected ; as  by  it,  it  appears 
the  whole  frame  with  the  hive  in  it,i$  to 
be  suspended  from  a beam,  and  I should 
conceive,  therefore,  cannot  be  raised 
unless  such  beam  he  made  moveable. 

The  plate,  No.  1,  B,  is  perfectly  intek 
ligible  to  me,  and  I think  the  suspending 
system  would  be,  in  many  instances,  ex- 
tremely desirable,  inasmuch  as  by  means 

of  it  hives  may  be  placed  in  trees,  in  the 
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neighbourhood  of  which  good  bee  pas- 
turage abounds,  so  as  to  be  out  of  the 
reach  of  stock  grazing  near  them,  not 
to  mention  the  convenience  of  weighing 
them. 

Therefore,  Sir,  if  you  will  give  these 
enquiries  a place  in  your  Magazine,  in 
order  to  their  being  answered  by  Mr.  M., 
or  by  any  other  person  who  has  thought 
of  carrying  the  plan  suggested  by  him 
into  ell'ect,  you,  and  the  gentleman  giv- 
ing such  reply,  will  much  oblige 

An  Apiarian. 

Btmgay,  Suffolk,  May  5, 1831. 


CONVERSION  OF  FROGS  INTO  JELLY  BY 
FROST. 

Sir, — More  than  20  years  ago,  being 
on  the  top  of  one  of  the  loftiest  hills  in 
the  neighbourhood  of  Settle,  on  a tine 
clear  evening,  as  the  sun  was  just  sinking 
below  the  western  horizon — it  being  then 
about  the  latter  end  of  March  or  begin- 
ning of  April — and  the  air  strongly  in- 
clined to  frost ; on  casting  my  eyes  down 
the  eastern  declivity,  I espied,  in  a small 
pond,  at  the  distance  of  about  20  or  30 
yards,  the  heads  of  1 o frogs  then  above 
the  surface  of  the  water.  Observing  that 
the  pool  was  very  shallow,  a thought 
struck  me  as  I stood — ■“  Where  will  these 
animals  shelter  themselves  from  the  im- 
pending frost  ?”  I went  down  to  the 
pool,  and  counted  the  frogs  after  they 
had  retired  from  iny  presence  and  sunk 
to  the  bottom  of  the  water,  and  I could 
just  eount  the  same  number  under,  as 
before  on,  the  surface.  Having  occasion 
again  to  pass  over  the  same  hill  early 
next  morning,  I remembered  my  batch 
of  frogs,  and  on  going  down  to  the  pool, 
it  being  then  thickly  frozen  over,  I found 
on  the  margin,  and  within  a few  inches 
of  the  ice,  precisely  the  same  number  of 
little  lumps  of  fine,  clear,  and  nearly 
transparent  jelly.  1 was  very  much  sur- 
prised at  the  circumstance,  and  turning 
a few  of  the  lumps  over  with  my  stick, 
I found  under  each,  some  small  portion 
of  a frog,  such  as  a leg,  two  legs,  or  an 
under  jaw,  still  unchanged.  I then 
passed  on,  not  a little  amazed  with  my 
observation,  in  less  than  an  hour  1 
relumed  by  the  same  rout ; I was  now 
still  more  pleased  than  before,  as  I 
found  the  conversion  complete,  not  being 
then  able  to  find  the  least  vestige  of  a 
frog  remaining.  1 considered  I had  seen 


Dame  Nature  in  the  very  act  of  one  of 
her  most  curious  pranks.  I communi- 
cated what  I had  seen  the  same  day  to  a 
Dr.  SutclifF,  of  Settle,  (possibly  Dr.  J3irk- 
beck  might  also  hear  of  this,  he  being  at 
Settle,  for  a short  space,  somewhat  near 
the  time).  Dr.  S.,  who  was  one  of  the 
most  scientific  men  in  the  neighbour- 
hood, desired  I would  take  a vial,  which 
he  handed  me  and  fill  it  with  the  jelly ; 

I did  so,  and  inquired  more  than  once 
what  experiments  he  had  made  with  it, 
and  remember  it  turned  out,  at  last,  that 
he  placed  the  vial  in  a drawer  when  I 
gave  it  to  him  (he  being  busy  at  the 
time),  where  it  lay  neglected  for  nearly  a 
fortnight,  when  it  was  found  that  the 
contents  were  in  a complete  state  of  pu- 
trefaction, and  they  were  of  course 
thrown  away.  I have  since  commu- 
nicated the  circumstaucc  verbally  to 
many  scientific  characters,  who  have  ap- 
parently been  astonished  with  my  ac- 
count ; and  some  I believe  have  even 
doubted  my  veracity. 

As  f never  yet  met  with  any  rational 
account,  how  a perfect  animal  should 
or  could  be  so  soon  converted  into  a 
clear  and  nearly  transparent  jelly,  I am 
induced  to  give  the  fact  to  the  public 
through  your  valuable  journal,  thereby 
hoping  it  may  take  the  attention  of  some 
one  who  will  be  able  to  clear  up  the 
mystery.  I have  been  asked,  whether 
“ the  sun  shone  upon  them”  on  the  morn- 
ing i made  the  discovery?  I answer, 
I should  suppose  it  had,  as  they  all  lay 
on  the  west  or  western  side  of  the  pool, 
being,  thereby,  as  much  exposed  to  the 
direct  rays  of  die  sun,  aslierose,  as  it  was 
possible  to  be ; for,  as  1 observed  before, 
the  pool  was  on  the  eastern  declivity. 

i may  farther  add,  that  1 some  years 
later,  made  an  unsuccessful  experiment 
with  a view  to  throw  a little  more  light 
on  the  subject.  I went  down  to  a ditch 
in  my  neighbourhood,  where  some  frogs 
were  gendering,  caught  two  of  them,  and 
having  tied  a small  band  to  a leg  ot 
each  of  them,  I fastened  them  to  a peg, 
so  that  I could  find  them  when  wanted 
on  the  appearance  of  frost : I afterwards 
went  and  took  them  out,  and  exposed 
them  to  its  severity ; the  night  proved 
very  frosty,  the  morning  very  dark  ; the 
frogs  were  both  killed,  but  no  appearance 
of  jelly.  John  Duckett. 

Soar  Bradford,  Yorkshire, 

March,  1831. 
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Or  CARYATt&Xt, 


OF  CARYATIDS*. 

(For  the  Mechanic*'  Magatme.) 

"THtS’TROPftV  HAS  BEEN  RAISED  TO  GREECE,  ON  BEING  VICTORIOUS  AGAINST 

THE  CARYANS." 

Treiulmtion  of  a Ortek  Tnieripi id*  fr c*m  Stiver t and  Revetfe  Antiqniiiee  Athene. 


Sir, — Vitruvius,  in  his  work  on  Archi- 
tecture, when  treating  of  the  education 
of  an  architect,  and  wishing  to  show  the 
necessity  of  historical  knowledge,  ex- 
presses himself  to  the  following  effect : — 
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Peloponnesus,  joined  the  Persians  in  the 
war  against  the  Greeks.  The  latter,  in 
return  for  the  treachery,  after  haring 
freed  themselves  by  a most  glorious  vic- 
tory from  the  intended  Persian  yoke, 
unanimously  resolved  to  levy  war  against 
the  Caryans.  Carya  was,  in  conse- 
quence, taken  and  destroyed;  its  male 
population  extinguished,  and  its  matrons 
carried  into  slavery.  That  these  circum- 
stances might  he  better  remembered, 
and  the  nature  of  the  triumph  perpe- 
tuated, the  victors  had  the  Caryan  wo- 
men represented  in  sculpture,  as  appa- 
rently suffering  under  the  burden  with 
which  the?  were  loaded,  to  expiate  the 
crime  of  dbeir  native  city.” 

That  this  was  good  policy  in  the  an- 
cient Greeks,  who  can  clcnyP  With 
them  the  order  of  Caryatides  was  monu- 
mental of  a great  national  triumph. — 
But  1 should  like  to  know  what  there  is 
in  the  act  of  exterminating  the  whole 
population  of  a country,  and  carrying 
its  women  into  slavery,  abstractedly 
considered,  that  should  make  other  na- 
tions, in  other  times,  desirous  of  perpe- 
tuating its  remembrance  ? — Christian 
nations  especially,  whose  creed  it  is  to 
“ forgive,  as  they  hope  to  be  forgiven 5” 
and  with  whom  all  slavery  is  (or  ought 
to  he)  an  abomination?  Such  figures 
as  the  Caryatides,  when  divested  of  the 
historical  recollections  associated  with 
them— recollections  familiar  to  a very 
few  only — convey  simply  the  idea  of 
woman  in  a state  of  disgraceful  servitude 
and  degradation.  Need  we  ask  whe- 
ther a representation  of  this  sort  is  a ftt 
ornament  for  the  architecture  of  a free, 
a civilized,  and  a humane  people  ? 

One  of  the  most  flagrant  instances  of 
the  modern  misappropriation  of  this 
order  is  to  he  seen  in  the  New  St  Pan- 
eras  Church,  Euston-squarc.  It  is  really 
pitiful,  to  behold  a structure,  in  other  re- 
spects of  such  great  beauty,  so  laments 
ably  disfigured,  through  mere  servility 
of  imitation.  Personifications  of  slavery 
in  its  most  revolting  form,  serving  as  the 
pillars  of  a temple  sacred  to  the  worship 
of  Him,  who  came  w to  set  the  prisoners 
free” ! Victims  of  the  blind  revenge  of 
the  heathen,  enduring  (as  it  were)  a 
second  bondage,  at  the  hands  of  the 
enlightened  and  liberal  Christian ! ! ! 
Was  there  ever  inconsistency  so  gross  or 
so  stupid  ? 

Palladio,  with  a just  disdain,  takes  no 
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notice  of  this  order  In  his  four  books. 
Ware  does  include  it  in  his  Complete 
Body  of  Architecture;  but  he  observes, 
u that,  in  our  civilized  times,  the  hands 
should  not  he  tied  before  them,  as  in  the 
old  Greek  C&ry&tic and  he  also  lays  it 
down,  as  an  important  rule,  that  they 
should  never  be  burdened  with  any  other 
entablatures  than  the  Ionic  or  Corinthian, 
out  of  regard  to  their  sex.  How  paltry 
is  this  attempt  to  reconcile  to  the  spirit 
of  modern  times,  what  it  is  a real  dis- 
grace to  modem  times  to  copy  at  all ! 

Ware  (not  alone)  confounds  Cary- 
atides with  Canephors.  He  speaks  of 
them  as  being  represented  by  the  an- 
cients with  baskets  of  flowers  upon  their 
heads;  whereas  it  is  now  well  under- 
stood, that  none  but  Canephorce  were 
thus  sculptured.  Besides,  in  conse- 
quence of  the  latter  not  being  intended 
to  represent  bondswomen,  and  also  be- 
cause of  their  heads  being  surmounted 
by  things  so  fragile  as  flowers,  they  were 
never  loaded  with  heavy  entablatures  or 
other  incumbent  weights,  but  were  used 
for  the  ornament  of  altars  and  as  discon- 
nected statues. 

The  Grecians  employed  statues  of  the 
Persians  (after  having  conquered  them) 
in  the  same  way  as  they  did  those  of 
the  Caryans;  and  generally  in  connec- 
tion with  a Doric  entablature. 

In  Stewart  and  Kevett's  Antiquities  of 
Athens,  there  is  a passage  relating  to  the 
Caryatides  attached  to  the  Temple  of 
Minerva  Polias,  in  which  it  is  said,  these 
are  the  only  ancient  examples  known  of 
Caryatides  being  placed  for  the  support 
of  an  entablature  and  roof.  They  sup- 
pose, that  it  is  to  this  building  Vitruvius 
alludes.  The  accompanying  sketches 
are  copied  from  the  above-named  work 
and  temple.  The  editor,  in  the  second 
volume  of  Stewart  and  Revett  observes, 
that  no  examples  of  statues  introduced 
as  columns  in  Grecian  architecture,  ex- 
cept those  of  Athens,  have  remained  in 
their  positions  to  modem  times. 

In  the  British  Museum,  one  of  these 
figures  may  be  seen,  recently  brought 
from  Athens.  It  is  considered,  by  good 
judges,  to  exhibit  an  elegance  of  style 
worthy  of  the  general  character  of  Gre- 
cian sculpture,  and  a monumental  gran- 
deur exceedingly  appropriate  to  the 
columnal  intention.  On  nearer  exa- 
mination, it  offers  no  variation  of  detail, 
unobserved  by  Stewart ; and  it  is  thought 
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by  some  not  to  be  equal,  in  point  of  exe- 
cution, to  the  fragments  of  the  pediment 
of  the  Parthenon.  In  England  there 
are  not  many  examples  of  this  order, 
besides  the  pne  before  noticed.  I have 
heard  that  there  are  Caryatidie  employed 


in  the  interior  of  the  New  Palace,  and 
it  is  probable  enough ; for  where  all  is 
absurdity,  it  would  have  been  strange  if 
so  precious  a sample  as  tills  had  been 
omitted. — Yours,  &c. 

B.  C.  S. 


CONVENIENT  MODE  OF  DIVIDING  LINES  INTO  EQUAL  PARTS. 


Sir, — The  above  sketch  represents  a 
contrivance  of  my  own  for  dividing  lines 
into  equal  parts,  &c.,  whieb,  in  the  ab- 
sence of  proportional  compasses,  I have 
sometimes  found  to  be  serviceable.  If, 
therefore,  you  think  it  worth  insert- 
ing in  your  Magazine,  it  may,  per- 
haps, under  similar  circumstances,  be 


serviceable  to  others.  Set  one  point  of 
the  compasses  in  the  numerical  centre, 
and  turn  the  other  point  to  the  right  till 
it  falls  upon  the  line,  corresponding  with 
the  number  required. 

Yours,  &c. 

J.  Cansdell. 

London,  Fob,  21,  l&Sl. 


HYDRAULIC  EXPERIMENTS REPLY  OF 

TREBOR  VALENTINE  TO  THE  ED.  “ VO- 
CIS  RATIONIS.” 

Sir, — Since  it  has  pleased  the  Ed. 
“ Vocis  Rationis”  to  express  himself  in 
such  pathetic  tenns  of  condolence  over 
my  unfortunate  letter  on  the  pneumatic 
problem,  you  must  allow  me,  Mr.  Editor, 
to  state  my  surprise  that  any,  otherwise 
well-informed,  person  can  be  60  seemingly 
ignorant  of  even  the  first  principles  of 
every  branch  of  mechanical  science.  I 
shall  now  proceed  to  show  the  fallacy  of 
the  proofs  he  has  so  cxuitingly  given  of 


the  errors  of  myself  and  Mr.  Baddeley. 
It  will  be  seen  that  the  whole  of  his  letter 
is  an  indiscriminate  jumble  of  right  and 
wrong ; but  however  he  may  have  de- 
ceived himself  with  a goose-quill,  bottle, 
&c.,  he  may  rest  assured  that  he  must 
handle  the  former  in  a style  much  better 
adapted  to  the  present  advanced  state  of 
general  knowledge,  before  he  can  hope 
for  any  proselytes  amongst  the  readers  of 
the  Mechanics’  Magazine.  With  respect 
to  the  syphon,  it  is  true,  that  the  water 
will  remain  in  it  while  the  short  end  is 
close  stopped,  the  gravity  of  the  water  be- 
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ing  overcome  by  the  atmosphere  pressing 
-on  its  surface  at  the  end  of  the  longer 
leg,  at  the  same  time  that  it  presses  on 
the  finger  only  at  the  short  one;  which 
may  be  sensibly  felt  by  the  difficulty  of 
removing  it,  when  there  is  any  consider- 
able difference  in  the  length  of  the  legs. 
Again,  i have  no  reason  to  doubt  the  im- 
possibility of  his  suckiny  it  out ; but  let 
him  take  a syphon,  with  one  leg  but  just 
immersed  in  water  and 33|  feet  longer  than 
the  other,  keep  it  perpendicular,  and  ap- 
plying his  mouth  to  the  shorter  leg,  let 
him  suck  away,  he  will  suck  with  pre- 
cisely the  same  success  as  when  he  stop- 
ped the  short  leg  with  his  finger. 

If  he  is  not  yet  satisfied,  I would  now 
advise  him  to  bend  live  or  six  feet  of  half- 
inch lead  pipe  in  the  form  of  a syphou, 
with  both  legs  of  an  equal  length;  having 
filled  it,  (if  the  steadiness  of  his  hand  he 
not  impaired  by  suction)  he  may  hold  it 
up  in  the  air,  and  it  will  remain  full 
without  the  necessity  of  stopping  either 
end,  and  must  continue  so  as  long  as  the 
weight  of  water  is  the  same  in  each  leg, 
and  both  ends  are  open  to  the  atmosphere; 
but  on  connecting  one  end  with  the  top 
of  the  receiver  of  an  air-pump,  he  will 
find  that  a single  stroke  will  so  far  de- 
stroy the  equilibrium,  as  to  bring  the 
whole  of  the  water  over  into  the  receiver. 
If  he  had  first  stopped  the  outer  end,  he 
would  have  found  it  necessary  to  con- 
tinue his  operations  a considerable  time, 
as  no  water  would  leave  the  syphon  until 
the  receiver  was  wholly  exhausted,  and 
it  would  then  only  be  the  portion  con- 
tained in  the  leg  connected  with  the  re- 
ceiver; the  water  remaining  in  the  other 
from  the  force  of  gravity  alone. 

I now  come  to  the  upright  column  of 
water,  or  pump  part  of  the  question.  He 
says,  “ water  rises  of  itself  in  a vacuum 
through  a space  of  32  feet.”  This  is  any 
thing  hut  true ; it  is  however  true,  that 
water  wiH  rise  in  a vacuum,  but  not  of 
itself.  For  instance,  at  the  bottom  of  the 
receiver  of  an  air-pump,  place  a vessel  of 
water,  into  which  put  the  end  of  the  suc- 
tion-pipe of  a small  common  pump; 
make  all  tight,  and  exhaust  the  receiver 
at  the  same  time.  You  will  necessarily 
form  a vacuum  in  the  pipe,  below  the 
pump-clack  or  bottom-sucker;  and  let  the 
vacuum  be  ever  so  perfect,  the  water  will 
not  rise  one  single  inch  of  itself ; neither 
can  you  fetch  it  by  working  the  pump, 
even  although  it  should  be  as  good  and 
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as  perfect  as  you  c^n  desire.  What  then 
is  the  cause  of  water’s  rising  in  a vacuum  ? 
As  the  Ed.  “ Vocis  Rationis”  begs  to  be 
excused,  I hope  he  will  excuse  ray  at- 
tempting to  clear  up  these,  to  him , most 
paradoxical  results.  Immediately  on 
opening  the  communication  between  the 
receiver  and  the  atmosphere,  the  water 
would  rush  in  (if  there  was  a sufficient 
quantity),  fill  the  pipe  up  to  the  valve,  al- 
though it  should  be  32  feet  high,  and 
that  without  any  assistance  whatever  from 
the  pump.  Having  thus  got  the  32  feet 
of  pump-pipe  full  of  .water,  (and  the 
means  by  which  it  was  filled,  I think, 
made  pretty  evident)  we  will  now  sup- 
pose the  end  of  the  pipe  lifted  out  of  the 
water.  Here  again  lie  is  perfectly  right; 
the  contents  will  not  quit  the  pipe,  the 
whole  column  remaining  as  though  the 
bottom  of  the  pipe  were  plugged,  which 
is  sufficient  proof  that  it  was  not  either 
balanced  or  supported  in  any  way  by  the 
water  below.  So  far  we  agree  ; hut  does 
not  the  water  in  the  tube  weigh  just  as 
much  as  it  would  in  any  other  vessel? 
And  has  he  not  the  additional  weight  of 
the  water  to  lift  with  the  tube?  As  there 
is  hut  one  answer  to  these  questions,  I 
must  now  ask — How  is  this  weight  of 
16lbs.  on  the  square  inch  supported,  hut 
by  the  pressure  of  the  air?  He  says  it  is 
not ! And  his  because  is,  that  the  atmo- 
sphere presses  equally  in  every  direction, 
consequently  that  its  downward  neutral- 
ises its  upward  pressure.  Granted ; but 
he  has  overlooked  the  little  valve,  com- 
monly but  erroneously  called  the  sucker, 
which  sustains  the  pressure  of  the  air  and 
water  that  is  above  it,  and  of  course  pre- 
vents them  from  pressing  on  the  upper 
surface  of  the  column  beneath  it.  Here 
lays  the  rub!  It  is  this  valve  or  bottom- 
sucker  that  bears  the  downward  pressure, 
whilst  the  upward  pressure  confines  the 
water  in  the  tube,  as  we  have  already 
seen ; only  let  him  by  opening  the  valve 
allow  the  air  to  press  on  the  lop,  as  it 
does  at  the  bottom  of  the  column,  and  I 
need  not  say  what  will  occur. 

I will  now’  examine  how  far  he  is  right 
in  his  sober  calculation.  Taking  the  dia- 
meter of  the  piston  at  4 inches,  (the 
weight  of  a gallon  of  water  we  have  no- 
thing to  do  with)  and  in  this  instance  we 
may  either  take  the  weight  of  a 32  co- 
lumn of  water,  or  the  pressure  of  the  at- 
mosphere, they  both  being  1 dibs,  to  the 
square  inch  ; the  pressure  on  the  piston 
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is  therefore  188$lbs.  and  which  has  most 
certainly  to  be  overcome  at  every  depres- 
sion of  the  pump-handle ; so  that  we  see 
it  is  a positive  fact,  that  it  would  take  & 
little  more  than  23$  stone  to  balance  the 
pump-bucket ! But  he  should  not  have 
stopped  here;  he  should  by  all  means 
have  taken  the  pump-handle  into  hit  cal * 
culation.  It  being  a lever  of  the  first  order, 
of  (say)  6 to  1,  it  reduces  the  force  re- 
quired to  depress  the  handle  to  32lbs. 
which  is  again  reduced  about  one  half  by 
the  weight  of  the  lever  itself.  He  asks 
how  could  a pump-handle  fall  by  its  own 
weight,  if  it  had  a bucket  so  loaded  sus- 
pended at  the  other  end  P I answer,  that 
it  never  yet  did  so,  of  which  he  may  sa- 
tisfy himself,  by  preventing  the  fixed 
valve  from  closing,  thereby  throwing  the 
whole  of  the  weight  or  pressure  on  the 
bucket,*  when  the  handle  if  down  will 
immediately  rise,  and  remain  up  as  long 
as  the  bucket  holds  good,  or  until  it  is 
brought  down  by  a superior  force.  At 
the  same  time  it  is  true,  that  the  handle 
of  most  common  pumps  will,  when  lifted 
up,  fall  by  their  own  weight ; but  as  they 
expel  no  water,  it  is  a proof  that  instead 
of  lifting  the  weight,  all  the  water  that 
lay  above  escapes  past  the  bucket.  His 
remarks  are  good  respecting  the  increase 
of  labour  by  too  small  a suction-pipe,  &c. 

In  conclusion  I will  just  remark,  that 
in  calculating  the  force  or  pressure  on 
the  bucket,  the  only  true  way  is  to  take 
the  weight  of  a column  of  water  the  en- 
tire height  from  the  surface  of  the  water 
in  the  well,  up  to  the  discharging  orifice, 
and  of  the  same  diameter  as  the  bueket, 
which  will  be  correct  for  all  heights, 
leaving  the  pressure  of  the  atmosphere 
altogetheroutof  the  question ; for  although 
a pump  on  the  common  principle  will  not 
(as  we  have  already  seen)  work  without 
it,  yet  having  the  vacuum  to  form  before 
it  can  be  taken  possession  of  by  the 
water,  we  have  to  lift  every  ounce  of 
water  discharged  at  the  spout. 

Yours,  &c.  Trebor  Valentine. 

Derby,  May  2,  1031. 


APPLICATION  OF  THE  KITE  TO  VARIOUS 
USEFUL  PURPOSES. 

Sir, — It  has  often  surprised  me  that 
more  use  has  not  been  made  of  the  great 

• Ou  ihe  working  of  the  pump  this  weight. is  regu- 
larly tiamtencd  from  bucket  to  clack,  ami  trom 
clack  to  bucket,  as  the  handle  is  inised  or  depressed. 


power  which  may  be  obtained  by  ele- 
vating kites  in  the  atmosphere,  where 
they  remain  suspended  by  the  force  of 
the  wind.  Hitherto  (with  one  or  two  ex- 
ceptions) they  seem  to  have  been  devoted 
to  the  amusement  of  schoolboys:  but 
from  some  circumstances  of  late  occur- 
rence, and  a few  experiments  which 
have  been  made,  I am  inclined  to  think 
they  might  be  turned  to  very  material 
use,  particularly  in  nautical  affairs. 
Kites  of  large  dimensions,  it  is  well 
known,  may  be  so  constructed  as  to  rise 
in  the  air  with  a very  light  wind ; and, 
if  due  attention  be  paid  to  their  manu- 
facture, they  may  be  made  extremely 
light  and  portable,  and  at  the  same  time 
possessed  of  considerable  strength  and 
durability.  Instruments  of  this  kind, 
about  15  feet  long  and  of  a proportional 
breadth,  might  be  so  adapted  with  hinges, 
&c.,  as  to  fold  up  into  a very  small  space, 
and  many  of  them  could  be  packed  in  a 
box  of  moderate  size.  I would  recom- 
mend, that  ships  going  to  sea  should  be 
provided  with  several  boxes  filled  with 
these  machines.  And  the  following  are 
some  of  the  advantages  which  I con- 
ceive would  arise  from  their  use.  In 
giving  chase  or  being  pursued,  when  a 
vessel  can  carry  no  more  sail,  many  of 
these  machines  might  be  elevated  into 
the  air,  communicating  an  immense  ad- 
ditional impetus  without  any  increase  of 
danger ; for  the  power  derived  from  kites 
would  be  very  different  in  its  application 
from  that  arising  from  a heavy  press  of 
sail ; the  tendency  of  the  latter  is  to  run 
the  bow  of  the  ship  under  water,  and  the 
risk  of  oversetting  is  very  great,  arising 
from  the  length  of  the  masts,  which  are 
so  many  powerful  levers  on  which  the 
sails  act.  Now,  kites  attached  near  the 
bow  would  tend  to  raise  the  vessel  out  of 
the  water,  an  advantage  which  seamen  can 
well  appreciate ; and  as  they  would  act, 
not  on  a lever  but  on  the  deck,  or  even  be- 
low it,  if  necessary,  it  would  be  impossible 
to  overset  the  ship,  as  far  at  least  as  the 
kites  are  concerned.  Indeed,  their  power 
may  be  so  applied  that  the  lee-side  would 
never  be  lower  in  the  water  than  the 
weather.  Another  advantage  is,  that  the 
draft  of  heavily-laden  vessels  would  be 
lightened  by  their  judicious  application. 

It  is  well-known  also,  that  at  the  ele- 
vation of  a few  hundred  feet  above  the 
level  of  the  sea,  currents  of  air  often 
pass  in  directions  different  from  that  of 
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the  wind  at  its  surface ; of  these  advan- 
tage might  be  taken  when  contrary  winds 
prevailed  below.  By  some  experiments 
lately  made  with  a ooat  navigated  by  a 
kite,  I understand  it  was  found,  that  by 
properly  applying  the  point  of  traction  of 
the  kite,  the  vessel  could  be  made  to  sail 
much  nearer  the  wind  than  by  any  me- 
thod of  rigging  yet  known.  In  action, 
gaining  what  is  called  the  weather- 
gage,  is  an  important  advantage:  the 
wind  is  taken  out  of  the  sails  of  the  ad- 
versary, and  she  lies  in  a great  measure 
powerless.  This  would  be  removed  by 
the  application  of  kites;  for  being  ele- 
vated at  different  heights  in  the  atmo- 
sphere, a circumstance  of  this  nature 
could  not  occur.  Besides,  when  the 
masts  are  shot  through,  a misfortune 
which  often  occurs,  the  vessel  is  left  en- 
tirely at  the  mercy  of  the  enemy;  but 
kites  would  be  out  of  the  reach  of  shot, 
and  the  ropes  by  which  they  are  sus- 
pended, present  so  small  a surface  that 
they  are  unlikely  to  be  injured;  or,  if 
they  were,  other  kites  could  be  imme- 
diately supplied. 

It  often  happens,  that  vessels  under 
the  shelter  of  the  laud  are  nearly  be- 
calmed, while  those  at  a short  distance 
are  enjoying  a favourable  breeze  and 
proceeding  on  their  destination ; this 
also  might  be  obviated  by  the  use  of 
kites,  elevated  so  as  to  catch  the  wind 
over  the  land.  In  beating  against  the 
wind  in  a confined  channel,  the  advan- 
tage of  kites  would  be  very  great : for,  in 
wearing  the  ship,  according  to  the  pre- 
sent method,  when  her  head  is  brought 
direct  to  the  wind,  she  retrogrades  con- 
siderably, the  sails  acting  powerfully 
upon  the  masts,  till  her  head  comes 
round;  but  the  ropes  of  a kite  may  be 
so  adjusted,  that  at  the  moment  of  the 
ship's  turning,  it  may  be  made  to  lie 
horizontally  on  the  air,  and  so  its  power 
for  the  time  would  be  destroyed,  and  tho 
distance  of  its  fall  during  the  momentary 
operation  could  not  be  great. 

The  above  ideas  have  occurred  upon  a 
hasty  consideration  of  the  subject;  the 
correctness  of  some  of  them  has  been 
already  proved  experimentally ; and  ( 
shall  be  happy  if  these  observations  may 
meet  the  eye  of  any  of  your  intelligent 
and  enterprising  readers:  who,  having 
more  leisure  than  I,  may  give  the  thing 
a fuller  consideration  and  more  exten- 
sive trial. 


Might  not  Captain  Parry  have  had  a 
better  chance  of  reaching  the  Pole,  had 
he  employed  kites  to  waft  his  sledges 
along,  than  the  means  he  used  on  his 
last  attempt?  A favourable  gale  might 
have  been  waited  for,  and  two  or  three 
days  would  have  sufficed  to  have  carried 
him  from  the  place  where  the  ships  were 
left,  to  the  object  of  bis  desires.  The 
sledges  might  have  been  constructed  so 
as  to  be  capable  of  crossing  the  ice,  and 
also  of  traversing  the  lakes  and  channels 
of  water  by  which  it  was  intersected, 
increased  weight  and  bulk  being  no  great 
objection  in  this  case. — Yours,  See. 

Rend. 

Belfast,  March,  £2,  1831. 

WOOD  ON  RAILWAYS. 

(Continued  from  our  last  Namier, p.  176.) 

The  employment  of  the  expansive 
power  of  steam  to  propel  wheel-carriages 
(in  this  case  it  can  only  be  employed  ex- 
pansively), appears  to  nave  been  first  sug- 
gested by  the  late  Professor  Robison  to 
Mr.  Watt,  as  early  as  1759;  but  Mr. 
Wood  awards  to  Messrs.  Trevithick  and 
Vivian  the  praise  of  being  the  first  to 
carry  that  suggestion  into  effect.  “ It  is 
to  Messrs.  Trevithick  and  Vivian,”  he 
says,  “ that  we  owe  the  introduction  of 
the  steam-engine  acting  solely  by  the  ex- 
pansive force  of  steam.”  In  1802, 
Messrs.  T.  and  V.  took  out  a patent  for 
the  application  of  an  engine  of  this  sort 
to  the  propulsion  of  carriages;  and  in 
1804,  they  exhibited  a steam -carriage  at 
work  on  the  Merthyr  Tydvil  Rail-road. 
Mr.  Wood  takes  no  notice  of  the  rival 
claims  of  the  American  engineer,  Oliver 
Evans ; and  unless  we  are  to  suppose  that 
he  has  done  so  from  ignorance  of  their 
existence  (which  would  not  say  much  for 
his  reading),  he  must  be  pronounced  to 
have  therein  done  great  injustice  to  a 
most  enterprising  and  meritorious  indi- 
vidual. Evans  conceived  the  project  of 
employing  steam  as  a locomotive-power 
on  land  as  early  as  1772,  (and  with  him 
the  conception'  lias  every  appearance  of 
being  perfectly  original) ; he  obtained  an 
exclusive  right  to  make  and  use  steam- 
waggons,  from  the  State  of  Maryland  in 
1787,  that  is,  fifteen  years  before  the  date 
of  Messrs.  Trevithick  and  Vivian’s  pa- 
tent; and  in  1804 — the  same  year  that 
Messrs.  Trevithick  and  Vivian  first  exhi- 
bited their  carriage  in  action — Evans 
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gave  a similar  experimental  demonstra- 
tion of  the  practicability  of  steam-travel- 
ling in  the  streets  of  Philadelphia.  Nay, 
so  well  did  Evans  appreciate  from  the 
first  the  great  capabilities  of  this  new 
locomotive  agent,  lhat  he  at  one  time  of- 
fered to  make  a steam-carriage  that 
“ would  run  on  a level  road  with  the 
swiftest  horse;”  and  at  another,  to  fur- 
nish steam-carriages  that  would  “ run  at 
the  rate  of  fifteen  miles  an  hour  on  good 
level  railways;” which, practicable  though 
it  is  now  shown  to  be,  is  more,  we  appre- 
hend, than  Trevithick  and  Vivian,  or 
Watt,  or  Robison,  or  any  other  person 
besides  Evaus  himself,  dreamt  of,  at  any 
time  during  the  last  century.  We  feel 
confidently  persuaded,  that  had  Evans 
only  been  supported  by  his  countrymen 
as  he  deserved— instead  of  being  derided 
and  neglected,  as  he  unfortunately  was — 
the  Americans  would,  through  his  instru- 
mentality, have  had  the  start  of  us  in 
steam-travelling  as  decidedly  as  they 
have  had  in  regard  to  steam-navigation. 
An  enthusiast  Evans  certainly  was,  but 
an  enthusiast  of  the  right  sort ; one  whose 
imaginings  consisted  simply  in  deducing 
from  sound  principles,  new  yet  sound 
conclusions,  and  whose  ill-requited  per- 
severance in  endeavouriug  to  bring  his 
plans  to  a successful  practical  issue,  was 
but  the  natural  fruit  of  a rational  and 
unalterable  conviction  that  they  had  truth 
for  their  basis. 

It  was  in  1804,  that  the  exhibition  on 
the  Merthyr  Tydvil  Railway  took  place; 
but  no  less  than  ten  years  elapsed  before 
any  considerable  advance  can  be  said  to 
have  been  made  in  the  application  of 
steam  to  locomotion  on  land.  The 
“ great  obstacle”  in  the  way,  is  said  by 
Mr.  Wood  to  have  been  “ the  supposed 
want  of  hold  or  adhesion  of  the  wheels 
upon  the  rails,  to  effect  the  locomotion  of 
the  engine.”  Not  that  any  want  of  ad- 
hesion had  been  actually  experienced 
by  any  one;  people  generally  supposed 
that  such  would  be  the  case,  and  that  was 
all.  We  have  here,  a striking  instance 
of  the  serious  injury,  which  often  arises 
from  the  habit  of  taking  for  genuine  and 
authentic,  every  thing  that  passes  current 
in  society.  Had  but  a single  experiment 
been  made  to  ascertain  whether  M want 
of  hold  or  adhesion”  was  really  the  sort 
of  obstacle  which  it  was  supposed  to  he, 
some  ten  or  fifteen  years  of  inventing  and 
contriving  to  overcome  that  obstacle 


would  have  been  saved,  and  tlie  talent 
and  ingenuity  thrown  away  on  the  vision- 
ary pursuit,  might  when  applied — as  it 
would  have  been — to  a removal  of  the 
real  difficulties  of  the  case,  have  gained 
for  us,  just  so  many  years’  inarch  on  the 
road  of  improvement. 

In  1811,  Mr.  Blenkinsop,  of  the  Mid- 
dleton Colliery,  near  Leeds,  took  out  a 
patent  for  the  application  of  a rack  or 
toothed  rail,  into  which  wheels  turned 
by  the  engine  were  to'work,  and  thus 
produce  a progressive  motion  ; and 
shortly  afterwards  he  erected  some  en- 
gines on  this  plan  on  the  Middleton 
Colliery  Rail-road.  They  worked  well, 
and  to  this  day  they  continue- to  work 
well.  Indeed,  there  never  could  or 
ought  to  have  been  any  doubt  on 
the  subject.  For  the  conveyance  of 
great  weights,  the  rack-rail  must  mani- 
festly have  an  immense  advantage  over 
every  description  of  plain  rail ; no  gripe 
by  mere  adhesion  of  surfaces  can  ever 
match  the  gripe  of  a good  set  of  teeth. 
Mr.  Gray,  of  Nottingham,  has  strongly 
advocated  the  adoption  of  a mixed  rail- 
way system — plain  rails  for  speed,  and 
toothed  rails  tor  heavy  weights;  and 
we  incline  to  the  opinion,  that  when 
economy  comes  to  be  more  regarded  by 
railway  proprietors  (us  it  will  be  ere 
long),  tins  is  the  system  which  will  be 
found  most  advantageous  in  practice. 
Mr.  Wood  never  mentions  the  writings 
of  Mr.  Gray;  and  in  this  we  think  he 
has  been  guilty  of  another  remarkable 
omission. 

The  first  person  who  seems  to  have 
thought  it  worth  while  to  ascertain,  by 
actual  experiment,  lmw  much  loco- 
motive power  could  be  obtained  by 
simple  adhesion,  appears  to  have  been 
Mr.  Blackett,  of  Wylam. 

‘‘About  this  time  (1813)  Mr.  Blackett 
had  considerably  improved  bis  engines 
(on  the  plau  of  Mr.  Trevithick),  and  by 
experiments  had  ascertained  the  quantity 
of  adhesion  of  the  wheels  upon  the  rails, 
and  proved  that  it  was  sufficient  to  effect 
the  locomotion  of  the  engine  upon  rail- 
roads, approaching  nearly  to  a level  or 
with  a moderate  inclination.  His  rail- 
road was  a plate  raii,  and  would  conse- 
quently present  more  friction  or  resist- 
ance to  the  wheels  than  an  edge-rail; 
and  on  that  account,  the  amount  of  adhe- 
sion would  be  greater  than  upon  the 
latter  raii ; still  the  credit  is  due  to  Mr. 
Blackett,  for  proving  that  the  locomotion 
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couJd  be  applied  by  that  means  alone. 

'The  first  attempt  of  Messrs.  Trevithick 
and  Vivian  failed  ; and  though  this  was 
no  doubt  owing  to  the  imperfect  con- 
struction of  the  engine,  yet  it  appears 
that  the  cause  was  nearly,  if  not  wholly, 
attributed  to  the  want  of  adhesion  to  ob- 
tain locomotion ; and  hence  we  find  the 
engineers  attempting  to  produce  other 
means  of  locomotion — Mr.  Blenkinsop, 
by  means  of  a cog-rail  ; Mr.  Chapman, 
by  a chain  ; ar.d  Mr.  Brenton,  by  means 
of  moveable  legs.  It  was,  however,  a 
question  of  the  utmost  importance  to 
ascertain,  if  the  adhesion  of  tho  wheels  of 
the  engine  upon  the  rails  were  sufficient 
to  produce  a progressive  motion  in  the 
engine,  when  loaded  with  a train  of  car- 
riages without  the  aid  of  any  other  con- 
trivance ; and  it  was  by  the  introduction 
and  continued  use  of  them  upon  the 
Wylam  Hail-road,  that  this  question  was 
decided  ; and  it  was  proved  that,  upon 
rail-roads  nearly  level,  or  with  very  mo- 
derate inclination,  the  adhesion  of  the 
wheels  alone  wfas  sufficient  in  all  the 
different  kinds  of  weather,  when  the 
surfaces  of  the  rails  was  [were)  not 
covered  wiih  snow.  Mr;  Headley  in- 
forms me,  that  they  first  tried  by  manual 
labour  how  much  weight  the  wheels  of 
a common  carriage  would  overcome  with- 
out slippiug  round  upon  the  rail;  and, 
having  found  the  proportion  it  bore  to 
the  weight,  they  thence  ascertained  that 
the  weight  of  the  engine  would  produce 
sufficient  adhesion  to  drag  after  it  upon 
the  rail-road  a requisite  number  of  wag- 
gons.*’— pp.  132 — 134. 

The  engine  constructed  by  Mr.  Tre- 
vithick had  one  cylirider  only,  with  a 
fly-wheel  to  secure  a rotary  motion  in 
the  crank  at  the  end  of  each  stroke; 
and  so,  for  a long  time,  had  all  thfe  en- 
gines on  the  Wylam  Railway.  The  dis- 
advantages attending  this  mode  of  con- 
struction were  very  great : — 

“ When  the  engine  was  stopped,  and 
the  crank  and  connecting-rod  in  the  same 
line,  the  power  of  the  cylinder  had  then 
no  effect  in  turning  the  crank  round,  and 
the  engine  had  to  be  moved  by  levers 
applied  to  the  spokes  of  the  fly-wheel, 
until  the  crank  formed  such  an  angle  with 
the  connecting-rod,  that  the  engine  got 
sufficient  power  to  produce  a rotary 
motion,  and  propel  itself  forward.  This 
occasioned  frequent  delays,  and  the  irre- 
gular action  ot  the  single  cylinder  pro- 
duced jerks  in  the  machinery,  and  had  a 
tendency  to  shake  the  machine  in  pieces.’* 
— p.  134. 

The  merit  of  obviating  these  serious 


difficulties  belongs  to  Mr.  George  Ste- 
phenson. In  the  early  part  of  1814,  an 
engine  constructed  by  him  was  tried  on 
the  Killingworth  Colliery  Kail-road, 
which  had  two  cylinders,  and  two  cranks, 
worked  alternately  by  means  of  two 
rods  in  connection  with  the  pistons,  and 
these  cranks  were  so  placed  with  respect 
to  each  other,  that  when  one  of  them 
was  perpendicular,  or  in  a line  with  the 
connecting-rod,  the  other  was  horizontal 
and  at  right  angles  with  it;  by  which 
means,  a continuous  rotary  motion  was 
kept  up.  This  motion  was  transferred 
from  the  cranks  to  two  small  cog-wheels 
under  the  frame  of  the  carriage,  which, 
worked  into  two  larger  cog-wheels  fixed 
on  the  axles  of  the  carriage- wheels;  and 
so  made  the  wheels  go  round.  The” 
first  trial  with  this  engine  was  made 
on  a piece  of  road,  with  the  edge-rail 
ascending  about  1 in  450;  and  it  was 
found  to  drag  after  it,  exclusive  of  its 
own  weight,  eight  loaded  carriages, 
weighing  altogether  about  thirty  tons, 
at  the  rate  of  four  miles  an  hour.  It 
continued  afterwards  regularly  at  work. 

It  was  subsequently  suggested  by 
the  late  ingenious  Mr.  Ralph  Dodd,  that' 
the  motion  of  the  pistons  might  be  * 
transferred  directly  to  the  wheels  with- 
out the  aid  of  the  intermediate  cog- 
wheels. lie  proposed,  that  each  con- 
necting-rod should  be  attached  by  a ball 
and  socket  joint  to  a pin  on  one  of  the 
spokes  of  one  of  the  carriage-wheels; 
and  he  assumed,  that  “ by  these  means 
the  reciprocating  motion  of  the  piston 
and  connecting-rod  would  be  converted  * 
by  the  pin  upon  the  spokes,  acting  as  a 
crank,  into  a rotary  motion and  that 
all  that  was  necessary  to  secure  a conti- 
nuation of  this  rotary  motion,  would  be 
to  keep  **  the  one  pin  or  crank  at  right 
angles  to  the  other;”  various  modes  of 
doing  which  he  pointed  out.  A patent 
for  this  improvement  was  taken  out  by 
Mr.  Dodd,  in  conjunction  with  Mr. 
Stephenson ; and  an  engine  so  con* 
structcd  was  tried  on  the  Killingworth 
Rail-road,  on  March  6th,  1815,  which, 
Mr.  Wood  informs  us,  was  “found  to 
work  remarkably  well.” 

Indeed,  no  better  mode  of  transferring 
the  power  of  the  engine  to  the  carriage 
has  yet  been  devised,  and  it  is  that  which 
is  now  (we  believe)  universally  followed.  * 
Notwithstanding  these  and  other  su- 
bordinate improvements,  ten  years  more 
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passed  away,  before  we  had  advanced 
farther  than  the  employment  of  steam- 
carriages  to  convey  coal,  and  other  heavy 
articles,  at  very  slow  rates  of  speed.  The 
causes  which  now  arrested  the  march  of 
improvement  are  succinctly  explained  in 
the  following  extract  The  author  is 
speaking  of  engines  such  as  they  were  in 
1826,  with  a single,  or,  at  most,  double 
tube,  and  constructed  in  the  best  manner. 

« In  1825,  the  power  of  these  engines 
was  rateable  at  about  40  tons,  conveyed 
six  miles  an  hour  ; at  this  period  they 
were  not  therefore  adapted  for  great  rates 
of  speed.  Their  power  being  in  strict 
proportion  to  the  area  of  evaporating  sur- 
face, it  follows  that  to  obtain  a greater 
power  of  engine,  we  must  either  increase 
the  area  of  evaporating  surface,  or  produce 
the  same  effect  by  an  increase  in  the  in- 
tensity of  the  fire.  In  the  old  form  of 
engines,  the  single  or  double  tube  formed 
almost  insuperable  obstacles  to  their  im- 
provement, for  if  we  increased  the  siae  of 
the  tube,  it  increased  the  weight  of  the 
engine;  and  an  increase  In  the  intensity 
of  the  flrd  aould  only  be  effected  by  a 
waste  of  fuel,  already  disproportionably 
great  by  a want  of  a proper  area  of  heat- 
ing surface.  Accordingly,  we  find  that  so 
long  as  the  formation  of  the  steam  was 
effected  by  boilers  with  a single  or  dou- 
ble tube,  the  improvement  of  these  en- 
gines, and  their  adaptation  to  quick  rates 
of  travelling,  made  little  progress.  Upou 
the  Darlington  Railway  an  engine  with  a 
much  greater  evaporating  surface  of  boiler 
was  applied,  but  the  weight  was  propor- 
tionably  increased  so  as  to  render  the  em- 
ployment of  six  wheels  necessary.”— 
P.  356-57. 

At  length,  there  came  the  Great  Loco- 
motive Competition  of  1829,  and  with 
that  the  introduction  of  multi-tubular 
boilers,  by  means  of  which  chiefly,  all 
the  late  wonderful  performances  on  rail- 
ways have  been  achieved.  Bat  the 
details  of  that  competition — at  least  so 
much  as  there  b new  in  Mr.  Wood’s 
statement  of  them — we  must  reserve  for 
a further  continuation  of  this  article  in 
our  next  No.  Suffice  it, for  the  present, 
to  observe,  that  Mr.  Wood’s  narrative 
appears  to  us  to  be  drawn  up  with  great 
fairness  and  impartiality;  and,  in  conse- 
quence of  his  holding  the  official  situ- 
ation of  one  of  the  Judges  on  the  occa- 
sion, is  necessarily  more  circumstantial 
and  authentic  than  any  other  that  has 
yet  appeared. 

( To  i(  continued  in  our  Hitt.) 


MINOR  CORRESPONDENCE. 

Mr.  Baddeltp't  Improved  Ball-Cock. — -Sir,— A 
slight  alteration  made  by  the  engraver  in  the  repre- 
sentation of  my  improved  ball  cock,  (No.  405)  has 
unfortunately  rendered  it  quite  unintelligible. 

A portion  of  the  ratchet-wheel  and  lever  taking  into 
it,  annexed,  will  explain  bow  the  dueugagemeut 


takes  place.  No  ditengagement  could  take  place, 
with  such  an  arrangement,  as  that  introduced  by 
your  engraver  at  p.  161. 

Tours,  respectfully, 

WILIUX  BaDDSLSV,  , 

London,  Map  14,  1831. 


Sir,— I have  my  doubts  that  Mr.  Baddeley  will 
find  several  obstacles  in  the  construction  of  bis  ball- 
cock,  which  would  preclude  it  from  answering  if  put 
into  use.  I wilt  offer  one  to  his  consideration,  and 
if  it  will  hold  good,  it  quashes  the  invention.  The 
spheroid  E must  be  of  such  weight  as  will  bold  the 
ball  I)  at  its  lowest  depression  until  the  water  rises  to 
/.  Now,  the  ball  D will  have  a tendency  to  elevate 
as  soon  as  the  water  arises  round  it,  and  it  will  pro- 
gressively increase  till  the  water  reaches  f.  Outr* — 
will  the  spheroid  of  such  a weight  rise  on  the  fluid 
reaching  the  necessary  height  ? My  other  objections 
might  be  auswered  satisfactorily;  they  do  not  seem 
to  my  mind  so  important  as  the  foregoing,  and  os 
the^r  would  take  some  space  to  describe,  I shall  re- 
frain from  mentioning  them.  If  the  one  named  can 
be  met  by  a practical  rebut,  I think  it  likely  that  Mr. 
Baddeley's  idea  may  bo  rendered  very  useful  in 
meeting  the  difficulty  which  at  present  exists,  and 
which  it  is  intended  to  remove.— Yours,  &c.T.  M.  B. 

Light  from  Lime. — Sir,  There  is  an  important 
chemical  property  of  lime  mentioued  in  the  Part  of 
the  Mechanics'  Magazine  for  March  last^p.  27,  in  an 
article  on  the  lighting  of  light-houses.  The  property 
to  which  I allude  is  that  of  evolving  intense  light 
when  submitted  to  a flame  of  hydrogen  gas,  urged  by 
a stream  of  oxygen.  I beg  to  propose  the  following 
queries  on  this  subject,  and  should  feel  muchebliged 
if  any  of  your  correspondents  could  answer  them. 
How  is  sufficient  coherence  given  to  lime  to  form  a 
bailor  a cylinder?  Does  the  hydrogen  gas  require 
to  be  pure,  or  has  the  ordinary  tarburetted  hydrogen 
from  coal  the  same  effect  ? lias  the  invention  been 
adopted  in  the  lighting  of  streets,  shops,  and  other 
places,  where  common  gas  is  used  l 

Yours  most  obediently, 

R.  M.  am  Old  Subscribed 

Map  5, 1831. 


INTERIM  NOTICES. 

Communications  received  from  Mr.  Harrison— A 
Constant  Header— N.  B.— Mr.  Utting— D.  W.— 
A Looker-on. 


LONDON:  Published  by  M.  SALMON,  at  the 
Mechanics*  Magazine  Office,  No.  115,  Fleet  Street, 
where  Communications  (post  paid)  are  requested 
to  be  addressed. 

M.  SALMON,  Printer,  Fleet  Street. 
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THE  TRIUMPH  STEAM-CARRIAGE. 


PRINCIPLES  OP  THE  TRIUMPH  STEAM- 

CARRIAGE — sax  u la’s  NEW  THEORY  OP 

LOCOMOTION. 

Sir, — My  twelve  propositions,  inserted 
in  No.  397,  p.  44,  being  admitted,  I pro- 
ceed to  prove, 

1st.  That  it  will  require  more  power  to 
propel  a locomotive-carriage  along  a 
rough  plane,  or  up  an  ascent,  than  along 
a smooth  level  plane. 

2nd.  That  locomotive-carriages  on 
plain  wheels,  as  at  present  constructed, 
cannot  possibly  travel  over  a level  of  a 
certain  roughness,  or  up  the  hills  of  com- 
mon roads;  in  proving  which  will  be 
unfolded  the  new  theory  of  locomotion. 

3rd.  That  the  Triumph  steam-carriage 
is  constructed  on  the  only  principles  that 
will  enable  a locomotive-machine  to  sur- 
mount the  hills  and  obstacles  of  common 
roads. 

My  first  problem  I know  needs  no  proof, 
but  i shortly  demonstrate  it  for  the  sake 
of  what  is  to  follow. 

Let  AB,  fig.  1,  represent  a perfectly 
smooth  hard  and  level  surface  (to  whicn 
an  iron  rail-road  only  approximates). 
Let  the  carriage-body  C be  considered  as 
1 ton,  or  10  cwt.  on  each  pair  of  wheels, 
5 cwt.  per  wheel,  the  wheels  are  all  sup- 

Ksed  to  be  perfectly  round  and  smooth. 

e four  wheels  will  then  touch  the 
smooth  plane  in  four  minute  points,  DE 
being  two  of  them,  and  these  points  will 
all  be  perpendicular  under  the  centres  of 
the  axles,  funning  both  before  and  be- 
hind the  wheels  right  angles  with  the 
plane;  there  are  no  obstacles  on  either 
side  the  wheels,  no  fulcrnms  for  the 
weights  to  be  lifted  over  (Prop.  8.)  In 
fine,  the  four  wheels  and  their  weights 
(considering  them  os  weights  going  to  be 
acted  on  by  levers)  are  each  on  its  seve- 
ral fulcrum  (Prop.  10.)  Then  let  the 
power  PP  (Prop.  6)  be  applied  to  what 
part  of  the  wheel-spokes  it  may,  (Prop.  9) 
it  will  act  on  the  long  anus  of  levers 
DF'EG  infinite  in  length  as  regards  the 
short  arms;  for  the  short  arms  being  no- 
thing, (Prop.  10)  an  infinity  of  nothings 
can  never  make  the  smullest  fraction  of 
an  integer ; but  if  the  least  obstacles  be 
put  on  the  plane  under  the  wheels,  sup- 
pose in  front,  they  will  become  fulcrnms 
in  advance  of  the  weights,  (Prop.  8)  and 
the  short  arms  of  the  levers  will  then  have 
some  relative  length,  and  more  power 
will  of  course  be  required  (Prop.  6)  to 
raise  or  propel  the  weights  than  before, 


which  was  to  be  proved.  The  coaclu.- 
sions  to  be  drawn  from  this  proof  are:— * 

That  the  smoother  and  more  level  the 
road  is,  the  less  will  be  the  power  re- 
quired to  propel  a given  weight ; and  as 
that  power  may  be  applied  nearer  to  the 
axle,  without  shortening  the  relative 
length  of  the  power-arm  of  the  lever,  a 
greater  speed  can  be  obtained. 

That  the  long  arm  of  the  lever  can 
never  in  practice  be  made  longer  than  to 
the  rim  of  the  wheel. 

That  the  friction  on  the  axles  is  the 
only  resistance  to  be  overcome. 

That  locomotive-carriages  on  a common 
road  can  never  attain  the  speed,  or  near 
to  it,  with  like  power,  of  those  on  a rail- 
oad. 

That  the  size  of  the  wheels  on  a smooth 
plane  is  immaterial  as  regards  the  effect 
of  the  power  to  overcome  any  resistance 
on  the  plane,  there  being  none ; but  as 
regards  the  friction  on  the  axles,  the  size 
of  the  wheels  is  of  considerable  conse- 
quence : of  which  hereafter. 

My  second  problem  must  be  proved  by 
a deeper  investigation,  but  the  following 
inference  in  aid  of  it  may  be  fairly  drawn 
from  the  first  proof,  namely,  that  the 
nearer  the  weight  can  be  brought  to  the 
fulcrum,  (Prop.  10)  and  the  greater  the 
proportion  can  be  made  of  the  long  arm 
of  the  lever  to  the  short  one,  (Prop.  6,  9) 
the  more  easily  the  weight  will  be  lifted 
and  propelled.  On  a perfectly  smooth 
and  level  road  all  would  be  ease  and  ra- 
pidity with  locomotive-carriages  mounted 
on  friction-wheels ; but  as  no  such  roads 
are  made,  our  affair  lies  only  with  sur- 
faces more  or  less  rough,  and  as  we  can- 
not make  perfectly  smooth  roads,  we 
must  make  machines  for  rough  ones. 

Let  A,  fig.  2,  represent  a loaded  loco- 
motive wheel,  1 ton  in  weight,  whose  cen- 
tre of  gravity  is  in  the  line  GVV  (Prop.  7); 
let  BC  represent  the  plane  of  a level  road, 
having  upon  it  the  obstacles  or  inequali- 
ties, 1 , 2,  3, 4,  6,  6.  Now,  however  small 
these  inequalities  may  be,  they  will  im- 
pede the  motion  of  the  wheel  forward, 
and  severally  become  a fulcrum  over 
which  the  weight  GVV  is  to  be  lifted 
(Prop.  8);  the  smaller  they  arc,  the 
nearer  they  will  approach  the  line  GVV, 
but  they  cun  never  touch  it,  because  the 
line  GVV  is  already  in  the  touching  point 
with  BC.  Suppose  No.  4 be  one-fourth 
part  of  an  inen  high,  the  whole  weight, 
or  l ton,  must  of  course  be  lifted  Uiat 
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height,  and  by  Prop.  12,  a power  equal 
to  a weight  of  1 ton  (Prop.  5)  must,  to 
raise  it,  descend  the  same  space  upon  an 
equal  armed  lever  O 4 D,  or  half  a ton  a 
double  space  upon  a 2 to  1 armed  lever 
G 4 E (Prop.  6) ; and  by  the  same  propo- 
sition, the  nearer  the  line  of  power  DP 
approaches  to  No.  4,  the  greater  the 

Kwer  requisite  to  lift  the  wheel.  But  by 
op.  10,  when  the  line  of  power  arrives 
at  No.  4,  it  is  on  the  fulcrum  (Prop.  8), 
and  lost  as  far  as  regards  lifting  the 
weight  over  the  obstacle.  No.  4.  I shall 
speak  of  momentum  hereafter,  which  is  a 
power  of  another  kind,  and  acting  in  an- 
other direction.  I have  supposed  the  ob- 
stacle in  fig.  2 to  be  one-fourth  of  an  inch 
high;  good  common  roads  are  full  of  such, 
and  bad  roads  from  that  size  to  2 inches 
and  more.  As  we  cannot  divest  the  roads 
of  these  hindrances,  we  must  build  our 
machines  on  principles  to  encounter  them, 
which  has  not  been  done.  The  idea 
seoui6  to  have  been,  “ Let  us  but  make 
power  sufficient  to  turn  the  wheels  round, 
and  they  must  go  forward. 

A horse  has  greatly  the  advantage  of 
machine  locomotive-power,  as  his  line  of 
draught  is  in  a different  direction,  and 
generally,  though  not  always,  operating 
upon  a more  powerful  lever.  Let  GW, 
fig.  3,  represent  the  weight  or  centre  line 
of  gravity  of  the  loaded  locomotive-wheel 
A (Prop.  7) ; let  MI  represent  the  plane 
of  a hill ; C,  an  obstacle  on  that  plane 
(Prop.  8);  GH,  the  line  of  a horse’s 
draught  or  power ; and  P,  a power  equal 
to  a weight,  (Prop.  5)  hung  on  the  spoke 
or  crank  at  B.  Now,  it  is  quite  plain, 
from  what  has  been  before  proved,  that 
the  power  P can  never  raise  the  weight 
W over  the  obstacle  C (Prop.  10).  It  is 
plain  at  sight,  for  the  power  is  beginning 
to  act,  as  it  w ere,  on  a lever  of  the  third 
order  GC ; and  if  either  G or  C be  moved 
by  the  power,  they  must  be  moved  back- 
ward. The  wheel  may  turn  round,  or 
the  spokes  be  twisted  out,  but  it  cannot  go 
over  the  obstacle  C ; but  were  the  power 
shifted  to  D,  the  maximum,  acting  in  the 
direction  DL,  then  C would  become  the 
fulcrum  of  a bent  lever  GCD  betw  een  the 
power  and  the  weight,  and  W would  be 
lifted  over,  and  the  wheel  roll  on  (Prop.  t>). 
Again,  suppose  a horse  to  1)0  drawing  in 
llie  line  GH — be  is  exerting  bis  power  at 
the  long  arm  of  a lever  GCK,  nearly 
equal  in  length  to  the  radius  of  the  wheel 
GC  (Prop.  1 1),  the  short  arm  being  the 


distance  of  the  fulcrum  from  the  line  of 
gravity  or  CK.  Here  the  horse  has  the 
advantage  of  a lever  apparently  about  2 
to  1 , whilst  the  machine  power  lever  of 
the  same  order  is  as  nothing  to  infinity ; 
such  is  the  difference  in  this  case.  It 
follows,  that  horse-power  lias  greatly  the 
advantage  of  equal  machine-power  in 
steep  or  rough  ground,  as  the  horse  rises 
with  the  hill,  and  still  draws  in  the  line 
GH,  fig.  3,  (Prop.  11)  having  the  length 
of  the  spoke  GC  for  his  lever;  on  the  con- 
trary, os  the  hill  or  obstacle  rises,  the 
power-arm  of  the  lever  of  the  machine 
shortens  by  the  fulcrum  coming  nearer  to 
IC,  and  receding  from  the  weight  CK. 
Three  living  horses  will  do  as  much  up  a 
steep  hill  as  4$  mechanical  horses’  power 
of  equal  strength  per  horse.  This  forms 
the  grand  difficulty  to  the  progress  of 
locomotive-carriages  on  rough  or  steep 
ground.  The  greatest  mechanical  lever 
GD  or  Kl  being  only  equal  to  the  horse- 
lever  GC  or  wheel-spoke  on  a level  plane; 
and  this  difficulty  can  only  be  partially 
counteracted  by  using  large  wheels,  under 
which  obstructions  cannot  get  so  propor- 
tionally near  to  the  circumference  or  line 
I,  which  is  the  extremity  of  the  power- 
arm  of  the  lever. 

1 may  here  stay  to  note  a great  pecu- 
liarity in  the  action  of  locomotive-power 
on  wheels.  When  about  to  pass  an  ob- 
stacle that  it  can  surmount,  the  power 
acts  on  a lever  of  the  first  order.  As  soon 
as  it  has  passed  the  apex  of  the  obstacle, 
the  lever  changes  to  one  of  the  second 
order ; and  when  it  arrives  at  some  ob- 
stacles that  it  cannot  surmount,  the 
power  acts  on  a lever  of  the  third  order. 
Thus  locomotion  on  common  roads  is  per- 
formed by  levers  ever  varying  in  power 
and  in  class ; whereas  common  machine- 
motion  is  performed  bv  a series  of  levers 
unvarying  from  their  first  arrangement. 

It  now  becomes  necessary  to  ascertain 
the  reason  why  the  wheels  of  locomotive- 
carriages  are  propelled  at  all  over  obsta- 
cles or  up  ascents,  and  do  not  rather  turn 
round  in  the  places  where  they  stand?  It 
is  by  reason  of  an  interlocking,  or  adhe- 
sion of  surfaces,  called  friction  (Prop.  2).* 


• So  little  hnve  experienced  engineer*  known 
hitherto  of  the  theory  of’  locomotion,  that  trk’tion, 
which  is  it  great  n»enn  of  pi  Mincing  It,  ha*  been  ac- 
counted the  mam  hmdmuce  to  its  success.  I could 
find  many  such  opinions  in  your  pages,  (see  one  in 
rol.  xi'ti.  p.  75;  though  there  nre  af»o  others  of  a con- 
trary opinion.  The  retarding  friction  U (h«  axle 
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Friction  is  an  ascertainable,  variable, 
limitable  quantity,  and  may  aptly  be  il- 
lustrated by  supposing  a loaded  locomo- 
tive-carriage with  cogs  on  the  rims  of  the 
wheels,  mounting  an  ascent  by  cog-rails 
made  of  wood  or  brittle  material.  The 
load  or  the  ascent  may  be  increased,  and 
the  carriage  will  stilf  get  on,  as  long  as 
the  teeth  of  the  rails  hold  unbroken ; but 
when  the  load  becomes  too  heavy  for  the 
strength  of  the  wood,  the  teeth  or  cogs 
will  break  off,  and  the  carriage  will  no 
longer  mount,  although  the  locomotive- 
power  may  still  turn  the  wheels  round. 
Just  so  wiili  friction  : a load  will  hold  to 
mount  an  ascent  so  long  as  the  friction 
will  hold:  but  by  Prop.  3,  friction  may 
be  one-third  the  weight  of  the  body ; 
and  by  Prop.  1,  the  sine  of  the  angle  of 
inclination  of  the  hill  denotes  the  power 
of  descent  or  weight  to  be  raised ; and  by 
Prop.  4,  that  power  of  descent  must  be 
greater  than  the  friction,  before  the  body 
will  descend.  Therefore,  I conclude  that 
it  is  possible  for  a body  to  be  moved  by 
locomotive-power  up  an  ascent  risingone- 
third,  or  1 in  3,  by  only  the  hold  that 
friction  gives ; and  this  conclusion  I can 
safely  say  is  fully  warranted  by  experi- 
ment. Hence  it  follows,  that  to  give  the 
greatest  hold,  the  greatest  friction  must 
be  resorted  to,  which  being  various  in 
various  surfaces,  such  various  surfaces 
must  present  various  facilities  of  ascent, 
from  the  least  to  the  greatest  possible 
fric  ion  between  such  surfaces.  Glass 
wheels  on  glass  planes  will  ascend  very 
slight  inclinations,  wood  wheels  on  wood 
planes  will  ascend  very  steep  ones;  thus 
the  ability  to  ascend  is  limited  by  the 
friction.  The  best  combination  of  these 
qualities  of  friction,  and  the  before-named 

Ewers  of  leverage,  give  the  perfection  of 
emotion.  I have  before  proved  that 
the  potvers  of  leverage  are  ascertainable 
and  limited  by  the  circumference  of  the 
wheel,  and  I have  said  that  the  friction 
is  ascertainable.  Let  us  inquire  how  ? 

Let  a carriage  be  placed  on  a plane  of 
any  description  ; let  all  the  wheels  be 
locked,  or  prevented  from  turning  round 
(for  if  they  turn  round,  it  will  be  the 
friction  between  the  naves  and  axles  only, 
not  the  friction  between  the  wheels  and 
the  plane  that  will  be  the  object  of  cal- 
culation) ; then  let  the  plane  be  elevated 


friction ouly,  which  I presume  will  remaiu  the  seme 
•n  ell  road*  ; end  the  mein  hindrance  is  the  perpeodi- 
■Alar  ttevjtieu  of  obstacles  in  succession. 


at  one  end,  until  the  carriage  slides  down. 
The  angle  of  elevation  of  the  plane  will 
show  the  limit  and  quantity  of  the  frio- 
tion  on  that  plane  (Prop.  1,4);  every  de- 
scription of  plane  and  wheels  will  vary 
from  one  another;  and  that  elevation  will 
be  the  limit,  or  somewhat  exceeding  the 
limit  of  ascent  of  that  carriage  on  that 
plane,  under  the  most  favourable  circum- 
stances. By  Prop.  3,  the  friction  or  hold 
increases  as  the  w eight  of  the  carriage  in- 
creases ; but  by  Prop.  1,  the  power  of  de- 
scent, or  pull  at  that  hold,  increases  also 
with  the  weight  in  like  proportion;  so 
there  is  no  means  of  availably  increasing 
that  hold  but  by  changing  the  surfaces  of 
contact,  for  other  surfaces  having  in  their 
nature  a greater  friction  or  hold;  and 
when  surfaces  having  the  greatest  friction 
are  resorted  to,  the  hold  of  course  becomes 
a maximum. 

The  power  of  descent  being  equal  to 
the  sine  of  the  angle  of  elevation,  (Prop. 
1)  the  power  of  ascent  must  of  course  be 
somewhat  more,  or  the  body  will  not  move 
up  (Prop.  12);  and  it  lias  been  proved 
that  friction  will  hold  a body  on  an  in- 
clined plane  until  the  power  of  descent  is 
equal  to  that  friction. 

Suppose  the  maximum  of  ordinary 
friction  on  plain  wheels  be  assumed  at 
about  the  sine  of  20°  :*  then  any  hill  to 
be  ascended  must  always  be  less  than 
20°,  and  any  obstacle  on  a level  plane 
must  form  witlr  the  wheel  an  angle  of 
less  than  20°,  (Prop.  8)  otherwise  the 

Swer  of  descent  will  overcome  the 
ction. 

I have  said  before,  that  large  wheels 
must  be  used  to  facilitate  the  progress 
over  obstacles.  1 think  it  plain  enough, 
without  especial  proof,  that  an  obstacle  of 
a certain  size  will  form  a greater  angle 
under  a small  wheel  than  under  a large 
one ; therefore,  an  obstacle  that  would  be 
equal  to  an  ascent  of  30°  under  a smalt 
wheel,  may  be  made  equal  to  an  ascent 
of  only  10®  under  a large  wheel.  Con- 
sequently, large  wheels  will  surmount  by 
locomotive-power  obstacles  that  small 
wheels  cannot ; and  thus  the  use  of  large 
wheels  both  reduces  the  angle  of  elera- 


• It  is  stated  in  vol.  xiii.  p.  I5t,  that**  arches  may 

be  turned  to  the  extant  of  30°  of  inclination  without 
any  centre  whatever,  for  the  arch-stones  or  vouasom 
at  that  angle  will  not  slide."  Ttere  is  no  real  .*•- 
cessity  for  cog  rails,  or  any  extra  friction  apparatus, 
to  enable  a carriage  to  mount  any  moderate  steep, 
but  there  may  be  an  expediency  in  usiug  cog-rails  m 
some  cases,  which  may  give  them  a preference. 
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tion  of  casual  obstacles,  and  gives  facili- 
ties for  the  employment  of  a more  power- 
ful leverage. 

I think  J have  now  premised  sufficient 

to  establish  my  second  problem. 

* 

Let  A,  fig.  4,  represent  a locomotive- 
carriage  weighing  1 ton,  independently  of 
the  four  wheels  on  which  it  rests,  which - 
we  will  suppose  to  be  3 cwt  each  for  the 
hind-wheels,  and  2 cwt  each  for  the  fore- 
wheels— 30  cwt  in  all.  Let  the  body  of 
the  carriage  rest  so  as  that  each  wheel 
shall  bear  5 cwt  It  is  plain,  then,  that 
each  hind-wheel  presses  8 cwt  on  the 
plane,  and  each  fore-wheel  7 cwt.  Let 
CC  represent  obstacles  under  all  the 
wheels,  equal  to  a hill  rising  1 in  5 
(Prop.  8).  The  power  of  descent  of  the 
carriage  in  going  over  those  obstacles 
will  then  be  one-fifth  of  the  whole  weight 
or  6 cwt.  (Prop.  1)  and  the  reouired  lift- 
ing or  propelling  power  PP  will  be  more 
than  6 cwt  (Prop.  12.)  Now,  if  this 
power  be  applied  to  or  divided  amongst 
all  the  wheels,  it  will  embrace  all  the 
friction  or  hold  which  they  have;  and 
supposing  the  friction  to  be  one-third  of 
the  total  weight,  (Prop.  3)  the  hold  will 
amount  to  10  cwt,  being  4 cwt  more 
than  the  power  of  descent,  consequently 
the  carriage  can  go  over  the  obstacles; 
but  if  the  power  of  6 cwt.  or  more  be  ap- 
lied  to  the  two  hind-wheels  only,  their 
old  or  friction  is  only  one-third  of  16 
cwt  or  5^  cwt,  and  being  less  than  the 
required  power, they  will  slip  round,  and 
not  go  over  the  obstacles.* 

This  proves,  generally,  that  all  the  lo- 
comotive-carnages which  have  the  weight 
on  4 wheels  and  the  power  applied  to 
only  2,  can  never  ascend  a hill  requiring 
more  power  (calculating  from  the  power 
of  descent)  than  the  amount  of  friction  of 
those  two  wheels.  Hence  is  to  be  drawn 
these  two  conclusions  with  respect  to  the 
friction  when  a maximum  of  effect  is 
wanted,  either  that  power  must  be  ap- 
plied to  all  the  wheels  in  proportion  to 
the  loads  they  bear,  or  that  the  two 
wheels  to  which  the  power  is  applied 
must  carry  all  the  weight  or  nearly.  The 
greater  the  departure  Irom  this  principle, 


• Mr.  Herapath,  in  his  letter  to  the  Duke  of  Wel- 
lington respecting  Mr.  Gurney's  steam-carriage, 
caught  a glimmering  of  this  lact,  but  he  let  it  run 
wild  until  it  broke  all  bounds.  And  the  engineers 
of  the  Manchester  and  Liverpool  Railway  have  ap- 
plied  it  in  improving  the  powers  of  the  eugiue 
Samson, 
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the  greater  will  be  the  failure  in  rough, 
or  steep  ground. 

So  much  for  friction,  now  as  regard* 
the  application  of  the  power. 


w p It 


Let  A,  figure  5,  represent  one  of  the 
wheels,  about  5 feet  diameter,  of  a load- 
ed locomotive  carriage — I mean  those 
wheels  only  to  which  the  power  is  ap- 
plied, by  cranks  on  the  axle,  or  pins  in 
the  spokes.  Let  B represent  the  cranks, 
9 inches  radius,  being  a customary  size, 
and  P the  power  attached  thereto.  Now, 
if  the  carriage  when  going  on  a level 
road,  meet  with  a succession  of  stones, 
ruts,  or  hills,  amounting  to  a resistance  of 
1±  inch  high,  represented  by  C,  and  such 
a succession  as  is  sufficient  to  destroy  or 
exhaust  any  previously-acquired  mo- 
mentum, the  power  P,  will  then  be  ex- 
erted on  the  fulcrum  C,  of  the  imaginary 
bent  lever,  BGCK  (Prop.  8,  10),  and, 
however  great  that  power  may  be,  it  can 
never  raise  or  propel  the  carriage  or 
weight  represented  by  W,  over  the  ob- 
stacle C.* 

But  were  the  power  applied  at  D,  say 
DL,  equal  to  a lever  ICK,  or  DCG,  the 
weight  would  be  raised  as  before  proved 
(Prop.  6).  Such  is  the  difference  of 
horse  draught,  that  a horse  would  not 
draw  against  the  fulcrum,  until  the  ob- 
stacle reached  as  high  as  D,  or  was 
equal  to  the  semi-diameter  of  the  wheel. 


• This  is  the  cave  I had  in  view,  when  in  my  first 
public  letter  on  this  subject,  in  1838,  1 said,  that 
steam-carriages  were  built  on  "principles  demon- 
strably as  erroneous  and  inefficient  ia  mechanics,  as 
those  of  the  strong  man,  who  ventured  a wager  that 
he  could  lift  himself  off  the  ground  in  a basket 

wherein  be  stood.** 
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Mid  any  momentum  which  a carriage 
has  acquired  is  equivalent  to  a power 
acting  in  the  direction  GH,  consequently 
very  superior  in  passing  obstacles  to  a 
power  in  the  direction  BP. 

The  powers  of  traction  must  be  esti- 
mated by  the  same  principles;  for  whe- 
ther a tractor  locomotive-carriage  have 
a certain  power  of  descent  down  an  in- 
clined plane  by  reason  of  its  own  weight 
only,  or  by  reason  of  its  weight  and 
something  pulling  behind  jointly,  the 
same  laws  aud  principles  of  friction  and 
leverage,  apply  in  trying  to  produce 
motion  up  the  plane.  Suppose  a steam- 
tractor  carriage,  constructed  on  the  above 
principles,  weigh  40  cwt.,  and  it  he  upon 
a smooth  road,  where  its  friction  on  the 
road  is  12  cwt.,  or  not  quite  one-lliird. 
Again,  admit  that  this  road  be  so  little 
elevated,  or  so  free  from  obstacles,  as  in 
a rail-road,  that  -fo  or  a 2 cwt.  power,  will 
overcome  both  the  power  of  descent  aud 
the  rubbing  of  the  axles,  and  so  . propel 
the  tractor: — there  then  the  friction  12 
is  only  lessened  by  about  2,  leaving  10 
cwt  of  friction,  for  the  power  of  descent 
of  any  train  of  carriages  behind  to  pull 
at;  and  as  the  power  of  descent  upon  this 
road  has  been  before  stated  at  -fa,  the 
tractor  will  barely  draw  20  times  10  cwt, 
or  10  tons,  before  the  engine  power  will 
make  the  wheels  of  the  tractor  turn 
round  without  advancing.  Now,  any 
succession  of  small  obstacles,  or  increase 
of  elevation,  will  destroy  its  power  of 
traction  with  this  load,  and  it  will  be 
useless  to  increase  the  engine-power  of 
ascent,  nothing  will  do  but  lessening  the 
load,  that  is  reducing  the  power  of  de- 
scent below  the  friction  (Prop.  4):  and 
this  reduction  must  continue,  and  ne  re- 
peated with  the  increased  elevation  of 
the  road,  until  the  power  of  descent  of 
the  tractor  itself  only  becomes  near  12 
cwt,  when  it  will  draw  nothing,  and  be 
barely  able  to  ascend  alone.  I have 
now,  I believe,  established  the  following 
principles:— 

PRINCIPLES. 

1st. — That  locomotive-carriages  derive 
their  power  of  being  made  able  to 
ascend  any  hill  on  plain  wheels, 
from  the  quantity  of  friction  be- 
tween the  material  of  the  wheels 
and  the  material  of  the  road, 
pnd. — That  the  friction  must  be  a maxi- 
mum to  give  a maximum  of  ef- 


fect, either  in  ascending  or  drag- 
ging a load,  and  that  friction  is  a 
maximum  on  any  point,  when  the 
whole  weight  rests  on  that  point. 
3rd. — That  no  friction  is  available,  or  can 
be  reckoned,  except  that  of  the 
wheels  to  which  power  is  applied. 
4th. — That  locomotive  power  is  of  the 
greatest  effect,  or  a maximum, 
when  applied  to  the  rims  or  cir- 
cumferences of  the  wheels.  (DL, 

Fig-  *-)  t _ 

5th. — That  locomotive-power  on  a wheel 
has  no  propelling  effect,  or  is  a 
minimum  when  a perpendicular 
let  fall  from  its  horizontal  radius, 
(BP.  Fig.  5),  touches  or  falls  with- 
iu  the  opposing  immoveable  point, 
or  C.  Fig.  5. 

1 had  to  prove  my  second  Problem, 
which  1 do  thus — Locomotive-carnages 
are  at  present  constructed,  with  wheels 
of  about  5 feet  diameter  or  less,  and  the 
power  applied  to  cranks,  or  equivalent 
machinery  of  about  9 or  10  inches  radius. 
They  are  not  constructed  on  principle 
No.  2.  An  obstacle,  1$  inch  high,  under 
a wheel  5 feet  in  diameter,  worked  by  a 
9-inch  radius  crank,  is  sufficient  to  re- 
duce any  locomotive-power,  borne  by 
that  wheel  to  a minimum,  on  die  prin- 
ciple No.  5,  see  figures  3 and  5.  The 
hills,  ruts,  and  stones,  of  a common  road, 
are  frequently  equal  to  a succession  of 
obstacles  1±  inch  nigh. 

Therefore,  locomotive-carriages  on 
plain  wheels,  as  at  present  constructed, 
cannot  travel  over  the  hills  and  obsta- 
cles of  common  roads,  which  was  to  be 
proved. 

1 said  the  new  theory  of  locomotion 
would  be  unfolded,  and  1 trust  its  lead- 
ing principles  have  been.  They  consist 
of  the  scientific  and  peculiar  application 
and  combination  of  power,  leverage, 
friction,  and  gravity.  The  power  may 
be  immense ; yet,  if  the  friction,  gravity, 
or  leverage  be  wrong,  the  whole  or  pan 
of  the  power  will  be  thrown  away,  the 
machine  will  not  go;  and  if  the  friction* 
gravity,  and  leverage,  be  scientifically 
ac\justed,  there  will  be  no  waste  of 
power,  but  a certain  quautity  will  do  the 
greatest  possible  work.  Further  to  con- 
dense and  illustrate  this  new  theory,  l 
will  lay  down  the  principles  for  biulding 
two  locomotive-carriages,  one  for  an  iron 
rail-road,  and  another  for  a common 
road. 
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. For  an  iron  rail-road  with  iron  wheeled 
carriages. — Let  the  quantity  of  friction 
between  iron  and  iron  be  ascertained  as 
before  directed,  and  whatever  it  is,  that 
is  the  maximum  hold  that  the  wheels 
can  have  on  the  road,  and  will  show  the 
greatest  ascent  that  can  possibly  be 
mounted. — If  the  power  is  to  be  applied 
to  one  pair  of  wheels  only,  then  let  the 
whole  weight  of  the  carriage  be  placed 
in  equilibrio,  or  nearly,  on  those  wheels ; 
this  will  make  the  friction  the  greatest 
possible,  and  will  bring  the  centre  line 
of  gravity  or  weight,  as  near  to  the  ful- 
crum as  possible.  I f the  power  is  to  be 
applied  to  two  pairs  of  wheels,  then  let 
the  weight  be  adjusted  on  those  wheels 
in  like  proportion  with  the  power  that  is 
applied  to  them.  Then,  if  it  be  wished 
to  move  with  the  least  possible  power,  let 
that  power  be  applied  as  near  as  prac- 
ticable to  the  circumference  of  the 
wheels  bearing  the  load — which  will 
give  the  long  arm  of  the  lever  the  great- 
est extent.  No  combination  of  principles 
but  the  above,  will  take  so  much  weight 
up  so  steep  an  elevation,  or  drag  so 
great  a load  with  so  little  power.  The 
size  of  the  wheels  is  not  of  much  im- 
portance on  rail-roads,  which  are  here 
considered  smooth,  except  for  lessening 
the  axle  friction,  as  there  being  no 
casual  obstacles  on  the  road,  the  long  or 
power-arm  of  the  lever  will  always  main- 
tain the  same  proportion  to  the  short  arm, 
whatever  the  size  of  the  wheels  may  be. 

I am  speaking  now  of  principles,  not 
of  building  carriages  to  suit  this  or  that 
convenience  or  desire,  as  to  speed,  &c. — 
power  and  speed  will  regulate  each  other. 

For  a common  roadt  with  iron-wheeled 
carriages. — Let  the  same  general  prin- 
ciples be  applied  as  in  the  rail- road  car- 
riage, ascertaining  the  friction  between 
iron  and  gravel  or  stone;  but  as  there 
are  casual  obstacles  on  the  road,  and 
when  such  occur,  they  suddenly  shorten 
the  power-arm  of  the  lever,  and  lengthen 
the  resisting  arm,  care  must  be  taken, 
by  having  the  wheels  large  enough,  that 
no  obstacle  can  ever  reduce  the  power- 
arm  of  the  lever  to  nothing  or  an  inefficient 
length ; and,  if  the  power  be  applied  to 
two  wheels  only,  which  are  not  made 
the  guiding  wheels,  some  little  weight 
must  be  laid  on  those  wheels  which  are 
made  the  guiding  wheels,  to  enable 
them  to  have  hold  enough  of  the  ground 
to  steer  by,  or  more  weight  may  be  laid 


on  them,  if  they  are  not  likely  to  en- 
counter the  same  obstacles  with  the 
power-wheels  at  the  same  time : and  let 
it  not  be  forgotten,  that  the  hills  of  com- 
mon roads  are  as  subject  to  casual  ob* 
stacles  as  the  flats,  by  which  obstaoles 
the  ascents  are  in  effect  doubled  or 
trebled. 

As  I have  before  explained  and  proved, 
the  principles  which  will  not  succeed, 
and  by  contraries,  the  principles  that  will 
succeed:  I have  only  to  say,  that  the 
large  Triumph  steam-carriage  is  con- 
structed on  the  latter  principles ; and, 
therefore,  will  surmount  the  obstacles 
and  hills  of  common  roads,  which  was 
my  third  problem. 

The  successful  application  of  these 
principles  to  practice  on  common  roads, 
will  depend  in  a considerable  degree  on 
tire  relative  lightness  of  the  steam  or 
motive  engine,  in  proportion  to  its  power. 
I had  a 3-horse  power  steam-engine  and 
carriage  made,  with  all  attention  prac- 
ticable to  lightness,  and  when  finished, 
it  was  3 tons  weight.  What  can  3 
horses  do  with  3 tons  on  a common  road 
up  hill  ? But  move  at  a slow  pace ; and, 
as  I have  shown  that  machinery  action, 
in  ordinary  cases,  is  not  so  powerful  as 
horse  action,  if  the  3-horse  engine  could 
not  have  been  forced  beyond  its  calcu- 
lated strength,  the  machine,  although  on 
true  principles,  must  have  stood  still. 

I propose,  excluding  the  indefinite  term 
“horse  power”  altogether,  and  substi- 
tuting instead,  as  a 6cale  of  power  for 
locomotive  power  engines,  the  actual 
pounds  of  pressure  on  the  piston  or  pis- 
tons, which  are,  in  fact,  the  only  true 
measure  of  the  power;  l would  call  an 
engine  a lOOOlbs.  power-engine,  or  a 
1200lbs.,  15001bs.,  2001bs.,  10,000lbs. 
power-engine,  according  to  the  actual 
pressure  used  upon  the  pistons.  The 
“little  Triumph”  has  about  an  1801bs. 
power-engine. 

The  theory  of  the  singular  wheel-bar- 
row  problem  (which  is,  of  itself,  almost 
an  epitome  of  the  science  and  practice  of 
locomotion)  is  this : — The  bar  is  intend- 
ed to  be,  and  in  theory  must  be,  of  such 
a size  and  material  as  that  the  friction 
and  power  of  descent  may  be  equal  or 
nearly  so,  that  is  a maximum.  (Prop.  4). 

By  standing  a little  in  advance  of  the 
axle,  the  body  part  of  the  barrow  is 
brought  by  the  weight  of  the  man  to  an 
equilibrium  on  the  axle,  which  makes 
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the  friction  between  the  wheel  and  the 
bar  the  greatest  possible,  and  also  brings 
the  centre  line  of  gravity  of  the  whole 
(man  and  barrow)  close  as  possible  to 
the  fulcrum  or  bar.  The  muscular 
power  of  the  man’s  arms  (or  muscular 
power  and  weight  jointly  if  so  applied) 
is  then  exerted  on  the  rim  of  the  wheel, 
or  the  longest  possible  lever,  making  the 
whole  a maximum  us  proposed.  1 must 
not  omit  to  say,  that  if  ihe  man  throtv 
his  weight  backward,  he  produces  some 
momentum , which  makes  the  barrow  sur- 
mount a greater  bar  (or  one  steeper  than 
the  power  of  descent)  than  it  otherwise 
could  do,  at  what  I call  a dead  lift,  and 
the  introduction  of  this  momentum  will 
make  the  question  of  the  theory  a more 
compound  question.  Momentum  is  of 
astonishing  force,  and  comes  greatly  in 
aid  of  moving  carriages,  as  is  exemplified 
in  the  running  carriages  at  Liverpool, 
which  can  run  over  a man,  but  cannot 
start  over  a marble.  Still  there  is  no  real 
permanent  power  created  by  this  mo- 
mentum, as  is  well  known,  and  when 
part  of  it  is  lost,  it  most  be  supplied 
afresh  by  the  first  mover,  or  the  machine 
must  remain  without  it.  Several  of  the 
positions  and  assertions  in  these  demon- 
strations must  be  considered  as  only 
generally,  not  strictly  or  invariably  true; 
it  would  not  suit  the  nature  or  sene  the 
intentiou  of  this  short  essay,  to  enter  into 
mathematical  niceties,  nor  do  I know, 
that  my  experience  would  at  present 
justify  it;  I may  have  staled  one  line  to 
be  parallel  with  another,  when  I have 
been  convinced,  that  if  there  existed  any 
angle  between  them  it  was  such  as 
would  not  materially  affect  the  general 
truth  of  the  demonstration. 

A theory  of  locomotion  is  an  addition 
to  the  stores  of  science,  and  its  discoverer 
hopes  for  the  indulgence  always  shown 
to  those  that  attempt  to  do  what  was 
never  done  before.  If  his  essay  shall 
be  found  defective,  it  is  rt  least  all  his 
own,  with  the  exception  of  this  para- 
graph ; he  is  not  like  many  other  writers, 
a compiler  or  transcriber,  wlmt  he  de- 
livers, he  has  learnt  by  attention  to  ex* 
periroents ; and  some  will  he  surprised  to 
see,  that  reduced  to  principles,  which 
they  have  used  only  by  accident  or 
imitation. 

Some  very  curious  results  arise  out  of 
a comparison  of  the  effects  of  horse- 
power and  machine-power  in  moving 


carriages,  and  also  some  equally  curious 
in  investigating  the  various  circumstances 
under  which  power  may  be  applied  for 
locomotive  purposes,  in  inechainotive, 
manumolive,  or  pedomotive  carriages ; 
opening  a new  ami  extensive  field  for 
scientific  calculations,  of  a nature  differ- 
ent to  any  thing  1 have  seen  in  hooks, 
but  at  present  perhaps  more  curious  than 
useful ; although  1 believe  the  day  will 
come  when  such  calculations  will  occupy 
the  attention  of  mathematicians,  and 
when  locomotion  will  claim  and  have  a 
separate  eabiuet  in  the  temple  of  science, 
and  he  known  and  treated  of  by  its  own 
defined  laws,  as  is  mechanics,  pneuma- 
tics, and  hydraulics. 

Yours,  i See.  Saxula. 

P.  S. — As  my  habits  and  situation  in 
life  render  it  inconvenient  for  me  to  put 
this  theory  into  practice,  farther  than  ex- 
emplifying its  truth  by  insulated  experi 
ments,  1 shall  be  happy  to  confer  with 
any  one  who  feels  disposed  to  bring  it  be- 
fore tlie  public  as  a matter  of  useful 
operation. 

ASCENT  OF  ELECTRICITY  FROM  THE  SEA. 

Sir, — I was  much  gratified  on  reading 
the  account,  given  in  your  400th  Number, 
by  Colonel  Macerone,  of  streams  of  electri- 
city springing  upwards  from  the  depths  of 
the  Mediterranean  Sea.  The  communi- 
cation of  Colonel  M.  is  not  the  less  inte- 
resting that  a similar  phenomenon  was 
before  observed  by  Captain  Bonnycastle, 
R.  E.  in  the  Guli’  of  St.  Lawrence,  and 
described  by  him  in  a paper  sent  to  the 
Lit.  and  Hist.  Society  of  Quebec. 

At  two  o’clock,  A.  M.  7th  Sept.  1826, 
the  mate  of  the  vessel  in  which  Captain 
Bonnycastle  was  sailing,  whose  watch  it 
was  on  deck,  suddenly  aroused  the  Cap- 
tain in  great  alarm,  from  an  unusual  ap- 
pearance on  the  lee-how.  The  night  was 
star-light,  but  suddenly  the  sky  became 
overcast  in  the  direction  of  the  high  laud 
of  Cornwallis  county,  and  a rapid,  in- 
stantaneous, and  very  brilliant  light,  re- 
sembling the  Aurora  Borealis,  shot  out 
of  the  hitherto  gloomy  and  dark  sea,  and 
was  so  vivid  that  it  lighted  every  thing 
distinctly  even  to  the  mast-head.  The 
mate  having  alarmed  the  master,  put  the 
helm  down,  took  in  sail,  and  called  all 
hands  up.  The  light  now  spread  over 
the  whole  sea  between  the  two  shores; 
aud  the  waves,  which  before  had  been 
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tranquil,  began  now  to  be  agitated. 
Captain  Bonnycastle  describes  the  scene 
as  that  of  a blazing  sheet  of  awful  and 
most  brilliant  light.  A long  and  vivid 
line  of  light,  superior  in  brightness  to  the 
parts  of  the  sea  not  immediately  near  the 
vessel,  showed  the  base  of  the  high, 
frowning,  and  dark  land  abreast ; the 
sky  became  lowering  and  intensely  dark. 
The  oldest  sailors  had  never  seen  any 
thing  of  the  kind  to  compare  with  it,  ex- 
cept the  Captain,  who  said  he  had  ob- 
served something  of  the  kind  in  the 
Trades.  Long,  tortuous  lines  of  light  in 
a contrary  direction  to  the  sea,  showed  us 
immense  numbers  of  very  large  fish  dart- 
ing about  as  if  in  consternation  at  the 
scene.  The  sprit-sail  yard  and  mizen- 
boorn  were  lighted  by  the  reflection,  as 
though  gas-lights  had  been  burning  im- 
mediately under  them;  and  until  just 
before  day-break,  at  four  o’clock,  the 
most  minute  objects  in  a watch  were  dis- 
tinctly visible.  Day  broke  very  slowly, 
and  the  sun  rose  of  a fiery  and  threaten- 
ing aspect-  Rain  followed;  Captain 
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Bonnycastle  caused  a bucket  of  this  fiery 
wmter  to  be  drawn  up;  it  was  one  mass 
of  light  when  stirred  with  the  hand,  and 
not  in  sparkles  os  usual,  hut  in  actual 
coruscations.  A portion  of  this  water 
kept  in  an  open  jug  preserved  its  lumino- 
sity for  seven  nights ! On  the  third  night 
the  scintillations  in  the  sea  re-appeared, 
and  were  rendered  beautifully  visible  by 
throwing  a line  overboard,  and  towing 
it  along  astern  of  the  vessel.  On  this 
evening  the  sun  went  down  very  singu- 
larly, exhibiting  in  its  descent  a double 
sun ; and  when  only  a few  degrees  above 
the  horizon,  its  spherical  figure  changed 
into  that  of  a long  cylinder,  which  reach- 
ed the  horizon.  In  the  night  the  sea 
became  nearly  as  luminous  as  before. 
Ou  the  fifth  night  the  luminous  appear- 
ance nearly  ceased.  Captain  Bonny- 
castle is  of  opinion,  that  this  phenomenon 
is  caused  not  by  living  marine  animals, 
but  from  phosphoric  matter  evolved  from 
exuviae  and  secreted  matter  of  fishes,  &c 
Yours,  &c. 

Yon  Egmont. 


MOVEABLE  OR  ADJUSTING  DOTS. 


Sit, — Adjustable  cross  hairs  or  dots 
are  indispensable  requisites  to  a Mathe- 
matical-instrument maker,  and  they  are 
made  so  at  present  by  two  or  more  screws, 
which  screws  are  sometimes  very  much 
in  the  way  of  the  work.  The  same  ad- 
justment of  the  dots  may  be  obtained  by 
a more  simple  contrivance — an  eccentric 
revolving  plate. 

Suppose  A BCD  to  be  a thin  circular 
plate  revolving  on  its  centre  V,  in  the 
direction  of  the  letters,  and  abed , another 
similar  plate,  revolving  on  its  centre  2, 
also  in  the  direction  of  the  letters,  or  the 
contrary  way  to  the  former  one.  The 


centre  of  abed  runs  in  the  plate  ABCD, 
at  the  distance  vz  from  its  centre,  or  the 
same  distance  that  the  dot  x made  on 
abed  is  from  its  centre,  as  shown  by  the 
two  dotted  circles. 

To  use  the  instrument,  let  it  he  re- 
quired to  place  the  dot  x over  the  point 
z (as  seen  by  a stationary  microscope) 
by  the  rotary  motion  of  the  two  plates. 
By  the  motion  of  abed , it  will  carry  the 
dot  from  x to  y ; then,  by  moving  ABCD, 
you  may  bring  it  from  y to  zt  the  place 
required.  By  the  same  means  you  can 
place  the  dot  any  where  within  the  small 
circle,  xy  vo. 
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It  is  not  necessary  that  the  centre  of 
the  circle,  abed , be  made  as  small  as 
here  shown;  butd  would  be  much  steadier 
if  made  like  a hollow  ring,  in  which 
case  a piece  of  glass  might  be  inserted 
in  the  small  circle,  xy  vo , when  the  lines 
or  dots  might  be  drawn  on  the  under  side 
of  the  glass ; and  if  the  cell,  in  which  the 
glass  is  put,  is  made  the  proper  length, 
the  glass  will  touch  the  work  when  the 
work  and  the  lines  might  be  seen  by  the 
same  adjustment  of  the  microscope.  The 
glass  on  which  the  lines  are  drawn  must 
be  rather  more  than  vx  or  twice  vz,  and 
of  course  the  centre  likewise ; also,  it  is 


necessary  to  mention  that  the  centres 
should  be  ground  into  their  sockets. 

Yours,  See. 

W.  Ettrick. 

April  26th,  1831. 

N.B. — If  the  circles  are  graduated, 
and  the  diameter  of  the  circles  known 
(as  the  tenth  part  of  an  inch)  the  distance 
xz  can  be  found  by  a table  of  sines,  by 
taking  the  difference  of  their  motions,  I 
forgot  to  say,  that  the  circle  ABCD  must 
have  a centre  more  than  twice  vx,  that  is 
more  than  twice  as  large  as  the  other 
circle. 

W.  E. 


NEW’  MECHANICAL  FRU1T-GETTEU. 


CB,  CD,  are  a pair  of  clippers  or 
blades,  turning  on  a fulcrum  ; CKC  is  an 
urm  or  long  pole,  fixed  near  the  fulcrum 
to  the  lower  blade ; the  arm  KC,  may 
be  lengthened  or  shortened  at  pleasure, 
if  it  consist  of  two  pieces  connected  by 
hands  or  ferrils  going  round  them.  I 
is  a handle  fixed  on  the  arm,  for  the 
purpose  of  guiding  the  blades  to  any 
part  required,  or  to  force  them  outward 
or  inward.  About  the  middle  of  one 
side  of  the  upper  blade,  is  fastened  one 
end  of  a string  E,  and  a spring  at  C 
acts  on  the  upper  blade  to  force  it  open. 
F is  a hook  fixed  on  the  lower  blade,  and 
going  round  the  basket  G.  AH  is  a 


hook  made  of  iron,  fixed  on  the  arm 
KC,  and  heavier  than  the  rest  part  of 
the  instrument;  the  hook  consists  of  two 
parts,  one  of  which,  A,  is  fixed  on  the 
arm,  the  other  is  moveable  round  a joint 
on  the  arm,  and  is  acted  on  by  a spring 
at  H ; this  renders  the  hook  capable  of 
gTasping  all  branches  strong  enough  to 
support  its  weight.  The  person  who 
uses  it,  has  only  to  fix  the  hook,  direct 
the  blades  to  any  part  by  means  of  the 
handle,  and  theu  he  may  take  the  fruit 
by  pulling  the  string.  When  not  used, 
there  should  be  a ferril  or  hoop  put  over 
the  blades  to  keep  them  closed. 

J.  G. 


/ 

SUTTON  WASH  EMBANKMENT. 

" And  oceans  from  their  mighty  wound*  recoil.” 

This  stupendous  and  useful  under- 
taking—comparatively  unknown  to  the 
public,  yet  as  beneficial  in  its  results  and 
difficult  in  its  accomplishment  as  almost 
any  work  of  national  importance — is  now 
almost  finished,  and  will  add  one  more  to 
the  many  monuments  in  existence  of  the 
scientific  skill,  unwearying  energy,  and 
undaunted  enterprise  of  the  people  of 
England. 

This  embankment  is  constructed  across 


a dangerous  estuary,  in  the  crossing  of 
which  many  lives,  and  much  property, 
have  been  lost.  On  Thursday,  the  5th  of 
May,  the  noon-tide  ceased,  and  for  ever, 
its  flowings  over  an  area  including  above 
15,000  acres! 

Properly  to  comprehend  the  magnitude 
of  the  work,  and  to  appreciate  the  ability- 
evinced  in  its  execution,  the  statement  of 
a few  facts  may  be  necessary.  The  bank 
has  to  resist  for  four  hours  in  every-  twelve 
the  heavy  pressure  of  the  German  Ocean 
or  North  Sea,  the  length  of  which  is  MOO 
miles  and  the  circumference  about  5000, 
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APPLICATION  OF  INCLINED 

aft<l  which  a north-westerly  wind  brings 
up  in  tide-time  through  the  estuary  with 
astonishing  violence  and  rapidity.  The 
length  of  the  cross-banlc,  from  the  bridge 
to  the  opposite  side  in  Norfolk,  is  one 
mile  and  a half.  The  time  occupied  in 
its  construction  has  been  about  three 
years  and  a half ; and  the  force  employ- 
ed to  conquer  the  rilighty  deep,  900  men 
and  260  horses,  under  the  able  superin- 
tendence of  Mr.  Roffey.  To  maintain 
order  and  subordination,  for  so  consider- 
able a time,  among  so  numerous  a body  of 
rude  and  uncultivated  men,  has  been  in 
itself  a task  of  no  small  difficulty.*  The 
bank  will  be  passable  for  coaches  about 
the  end  of  July,  and  will  then  furnish  the 
best  line  of  communication  between  Nor- 
wich and  York,  Liverpool  and  Manches- 
ter— saving  a distance  of  full  36  miles, 
and  uniting  the  northern  and  eastern 
parts  of  the  kingdor-i.  The  road  being 
along  a high  bank,  with  a palisade  con- 
tinuous with  the  bridge,  will  afford  at 
high-water  one  of  the  most  pleasing  pras- 
pects  the  eye  can  desire.  The  bridge  is 
allowed  to  be  unequalled  in  modern 
buildings;  it  is  composed  of  the  best 
British  oak,  with  a moveable  centre  of 
cast-ir jn  52  feet  span.  The  new  outfall 
of  the  Neue  into  the  ocean,  cut  through 
a distance  of  8 miles,  was  the  first  part  of 
this  undertaking,  and  during  two  years  it 
employed  from  1000  to  1300  excavators; 
it  is  one  of  the  finest  tideways  iu  Britain, 
and  of  sufficient  depth  to  allow  a man-of- 
war  to  float  close  to  the  bridge.  During 
the  whole  progress  of  these  great  works, 
not  one  failure  of  any  kind  has,  I believe, 
occurred. 

The  Mechanics’  Magazine  is  so  fre- 
quently the  depository  of  the  records  of 
public  works,  conspicuous  for  their  utility 
and  magnitude,  that  I have  been  induced 
to  furnish  the  above  compressed  account 
from  a country  paper,  in  the  hope  that 
some  one,  either  employed  on  the  under- 
taking, or  qualified  by  local  situation  and 
knowledge  to  supply  an  historical  detail 
of  the  progress  oi  the  work,  will  favour 
your  Magazine  with  the  particulars  of  an 
improvement  which  seems  to  be  justly 
regarded  as  one  of  the  wonders  of  Eng- 
lish art.  To  Messrs.  Jolliffe  and  Banks, 

• I believe,  however,  that  any  praise  to  be  awarded 
on  this  head  must  be  coafmed  to  the  workiug  disci- 
pline of  the  men — for  the  farmers  and  neighbouring 
people  have  suffered  severely  during  the  progress  of 
this  undettaking,  by  the  los3  of  sheep,  (one  farmer  in 
a year  has  had  100  stolen)  pigs,  poultry,  Ac. 
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the  contractors,  no  small  meed  of  praise 
is  due  for  the  success  which  has  attended 
this  great  undertaking.  B. 


APPLICATION  OF  INCLINED  PLANES  IN 
CAN  ALLINU. 

[We  are  indebted  for  the  following 
piece  of  information  to  a Number  of  the 
New  Harmony  newspaper,  called  the 
Desseminator , which  has  been  obligingly 
forwarded  to  us  by  a friend ; and  into 
which  journal  it  appears  to  have  been 
copied  from  the  Newark  (U.  S.)  Sentinel. 
The  canal  alluded  to  is,  we  believe,  the 
Morris  Canal,  which  commences  at  New- 
ark, and  extends  across  the  State  of  New 
Jersey  to  Easton,  in  Pennsylvania,  where 
it  joins  the  Lehigh  Canal,  ft  is  100 
miles  long,  and  almost  completed. — Ed. 
M.  M/j 

“ Experiment  on  the  Inclined  Plane. — 
The  invention  of  inclined  planes,  and  the 
successful  experiments  which  have  been 
made  with  them  in  overcoming  great  ele- 
vations, are  but  of  recent  date— more 
especially  so  in  the  United  States.  As 
far  as  their  principles  are  known,  and 
their  practical  utility  tested  by  actual 
experment,  they  cannot  but  be  regarded 
as  a great  improvement.  A great  deal 
of  expense  is  saved  in  constructing  canals, 
and  besides  the  difference  of  the  time  of 
boats  in  passing  from  the  upper  to  the 
lower,  and  from  the  lower  to  the  upper 
levels,  where  the  elevation  is  great, 
will  reuder  the  navigation  from  one  end 
of  the  canal  to  the  other,  much  more  ex* 
peditious  and  sure. 

“ The  inclined  plane  in  this  place  has  a 
rise  of  70  feet  in  a length  of  770  ; but  the 
extreme  length  of  the  ways  is  1040  feet. 
The  ascent  is  uniform  from  the  surface  of 
the  water  in  the  lower  level,  to  the  height 
of  that  in  the  upper,  at  which  poiut  the 
summit  curve  commences,  and  the  ways, 
after  rising  one  foot  higher,  descend  into 
the  water  of  the  upper  level.  There  are 
two  pairs  of  tracks,  on  each  of  which  is  a 
car  of  very  strong  construction,  supported 
by  eight  wheels,  so  arranged  that  the  car 
may  nevertheless  pass  over  the  summit, 
and  from  one  declivity  to  another  with  an 
equal  bearing  on  the  eight.  The  cars 
are  connected  with  nmchinery  by  cable 
chains,  capable  of  bearing  a strain  of  fif* 
teen  tons  without  alteration,  and  have 
actually  bten  proved  to  that  degree.—* 
Upwards  of  twenty  tons  are  required  to 
break  them.  The  strain  put  upon  them 
by  the  operation  of  the  Plane  is  calcu- 
lated never  to  exceed  six  tons.  The 
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moving  power  is  a water  wheel  of  twenty- 
four  feet  diameter,  which  is  placed  a 
short  distance  down  the  declivity  of  the 
plane.  In  the  ordinary  condition  of  the 
plane,  one  car  stands  on  the  upper  level, 
the  other  in  the  lower  ; and  a boat  may  pass 
in  either  direction,  or  two  boats  in  oppo- 
site directions,  at  the  same  time.  The  first 
part  of  the  operation  is  to  draw  the  car 
out  of  the  upper  level  bv  a separate 
action  of  the  waterwheel;  as  soon  ns  it 
has  passed  the  summit  and  begins  to  de- 
scend, the  machinery  goes  into  action, 
and  then  the  ascending  car  begins  to 
move.  The  motions  of  the  two  recipro- 
cate, until  the  descending  car  reaches  the 
bottom  of  the  plane,  at  which  time  the 
ascending  one  goes  over  the  summit,  and 
descends  into  tlii  upper  level  by  its  own 
gravity,  independently  of  the  machinery.' 
The  boat,  if  there  be  one,  is  then  sent 
forward  with  considerable  velocity,  [nnd 
leaves  the  car  without  any  effort  on  the 
part  of  the  attendants  or  boatmen.  The 
whole  operrtion  is  performed  with  a cele- 
rity, even  beyond  the  calculation  of  the 
engineer.  It  was  performed  about  sixty 
times  in  the  course  of  Friday  and  Satur- 
day last,  carrying  boats  variously  leaded 
in  twelve  cases  ; and  once  with  a boat 
ascending  and  another  descending  at  the 
same  time  ; the  load  of  the  ascending 
boat  being  about  twenty-one  tons.  The 
time  of  the  operation  has  generally  been 
about  eight  minutes— some  times  less 
than  seven — never  more  than  nine.  Five’ 
operations  can  with  the  greatest  ease  be 
performed  in  an  hour,  allowing  largo 
intervals  for  the  entrance  and  exit  of 
boats,  and  for  other  purposes  ; and  as 
two  boats  may  pass  at  each  operation,' 
the  plan  will  accommodate  the  arrival 
and  departure  of  ten  boats  per  hour,  with 
a tonuage  of  250  tons  ; or  6000  tons  per 
diem,  which  is  nearly  four  times  the 
whole  commerce  of  the  New  York  canal 
to  Albany.  The  detention  of  boats  will 
not,  according  to  the  experiments,  exceed 
seven  minutes,  (the  remaining  time  on  the 
plane  being  compensated  by  the  motion 
forward ,)  which  is  only  n detention  of 
one  minute  for  every  ten  feet  of  lift. 
This  is  a saving  of  at  least  nine-tenths 
in  comparison  with  locks,  and  reduces  the 
detention  on  the  voyage  from  Easton  to 
this  place,  from  twenty -four  hours,  which 
it  would  be  if  locks  were  used,  to  less 
than  two  hours  and  a half.  There  are 
now  three  inclined  planes  on  Professor 
Douglas’s  principle,  finished,  and  in 
operation ; the  others  are  in  a state  of 
forwardness  that  warrants  the  expect- 
ation of  their  being  done  by  the  opening 
of  the  navigation  in  the  spring.  All  the 
masonry,  and  a large  part  of  the  carpen- 


ters* work,  are  already  completed,  and 
very  little  remains  to  be  done  except  to 
place  the  machinery,  which  can  be  done 
without  inconvenience  in  the  course  of 
the  winter.  The  experiments  upon  the 
plane  excited  much  interest,  and  called 
forth  repeatedly  the  warmest  plaudits  of 
the  spectators. ** — Newark  Sentinel. 


ALE  FROM  MANGEL  WCRZEL. 

We  are  glad  to  perceive,  by  a letter  in 
the  Coventry  Herald  from  A*Ir.  William 
Lester,  of  Woodhouse,  near  Loughbo- 
rough, that  he  lias  carried  into  successful 
practice  the  distillation  of  ale  from  man- 
el  wurzel ; the  process  for  which  was 
rst  given  to  the  public  in  the  pages  of 
the  Mechanics*  Magazine,  by  our  esteem- 
ed correspondent.  Homo,  of  Laceby,  near 
Grimsby.  Mr.  Lester’s  testimony,  as  re- 
gards both  tli.e  excellence  and  cheapness 
of  the  beverage,  is  decisive.  We  sub- 
join the  material  parts  of  his  letter: — 

u As  the  season  for  sowing  mangel 
wurzel  approaches,  I beg  leave,  through 
the  medium  of  your  Paper,  to  add  my 
mite  for  the  good  of  my  poorer  country- 
men, who  have  not  the  means  of  brewing 
their  own  malt,  by  endeavouring  to  show 
the  great  importance  of  cultivating  this 
invaluable  root  by  cottagers,  and  others, 
having  but  a small  portion  of  land  at 
command.  From  seeing  an  article  in  a 
newspaper  in  the  year  1829,  describing 
how  a good  beverage  might  be  produced 
from  the  mangel  wurzel,  I have  made  a 
number  of  experiments,  and  have,  at 
length,  completely  succeeded.  In  the 
article  before  alluded  to  it  was  stated, 
that  a portion  of  about  ten  pounds  of  the 
root  to  a gallon  would  make  a good 
liquor  ; but  with  fifteen  pounds  weight  to 
the  gallon,  an  excellent  ale  will  be  pro- 
duced j the  addition  of  two  pounds* 
weight  of  treacle  to  a firkin,  will  be  a 
great  improvement.  One-third  malt  and 
two-thirds  mangel-wurzel  liquor,  will 
make  capital  ale  ; so  that,  even  in  this 
way,  an  important  saving  will  be  effected. 

**  Our  method  is  first  to  mash  and  clean 
the  roots  well,  take  off  thetop  completely, 
scrape  (rather  pare)  off  the  outer  rind, 
slice  and  boil  them  until  soft  and  pulpy  ; 
squeeze  the  liquor  from  the  pulp  as  much 
as  possible,  and  then  boil  it  again  with 
about  six  ounces  of  hops  to  nine  gallons, 
and  work  with  yeast  iu  the  usual  way. 
Thus  a cottager,  by  boiling  his  pot  over 
his  winter  fire  of  a night,  and  using  the 
root  as  we  have  described,  might  seldom 
be  without  a refreshing  beverage  ctcn  the 
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greatest  part  of  the  year,  for  the  roots  may 
be  kept  in  a cool  place,  in  a proper  state 
for  use,  during  most  of  the  winter.  The 
leaves,  stripped  from  the  plant  in  August 
and  September,  are  valuable  for  the  cow 
or  pig,  not  retarding  its  growlh  in  the 
least ; and  the  roots  boiled  and  mashed  in 
the  liquor,  and  either  milk  or  a small 
quantity  of  meal  added,  will  feed  the  pig 
at  a trifling  expense.  The  culture  of  this 
invaluable  root  is  very  simple.  Let  the 
single  seeds  be  put  on  well-manured 
ridges,  eighteen  inches  apart,  and  six  or 
eight  inches  between  the  plant;  hoeing 
down,  and  keeping  clean  from  weeds,  will 
be  all  that  is  necessary.” 


THE  DEAD  SEA. 

A multitude  of  unfounded  reports 
have  long  been  in  circulation,  and  have 
gained  admittance  into  many  valuable 
works,  respecting  the  dreariness  and  in- 
salubrity of  the  lake  Asphaltites,  and  of 
the  region  of  country  around  it.  It  lias 
been  affirmed,  that  fish  could  not  live  in 
its  waters ; that  no  substance  would 
sink  in  them;  that  every  kind  of  matter 
thrown  into  the  lake,  however  heavy, 
would  instantly  be  pressed  to  its  sur- 
face ; that,  owing  to  the  destructive  ex- 
halations which  perpetually  proceed 
from  the  water,  every  bird  that  attempt- 
ed to  fly  over  it  fell  lifeless  on  its  sur- 
face ; that  dismal  sounds  issue  from  it, 
like  the  stifled  clamours  of  the  people 
who  were  engulphed  in  its  flood  ; and 
that  a very  beautiful  fruit  grows  on  its 
margin,  which  is  no  sooner  touched  than 
it  becomes  44  dust  and  bitter  ashes." 
These  and  a thousand  other  wonderful 
tales  of  a similar  character,  modern 
travellers  have  discovered  to  be  entirely 
fictitious. 

“ About  midnight,"  says  Chateau- 
briand, 44 1 heard  a noise  upon  the  lake, 
which  the  Bethkhemites  told  me  pro- 
ceeded from  legions  of  small  fish,  which 
come  and  leap  about  upon  the  shore." 
Dr.  Clarke  remarks,  44  that  the  waters 
of  this  lake,  instead  of  proving  destruc- 
tive of  animal  life,  swarm  with  myriads 
of  fishes;  that  shells  abound  on  its 
shores,  and  that  certain  birds,  instead  of 
falling  victims  to  its  exhalations,  make 
it  their  peculiar  resort." 

44  We  saw  a great  number  of  birds," 
•ays  Mr.  Fisk, 44  flying  about  its  shores, 
and  I once  observed  three  or  four  flying 
over  the  water."  . 


“The  water  of  the  Dead  Sea,"  adds 
this  excellent  missionary,  *4  looks  re- 
markably clear  and  pure ; but,  on  taking 
it  into  my  mouth,  1 found  it  nauseous 
and  bitter,  I think,  beyond  any  thing  I 
ever  tasted." 

The  waters  of  this  lake  are,  indeed, 
heavier  than  those  of  any  other  lake  or 
sea  on  the  face  of  our  planet.  Their 
specific  gravity  is  1*211,  distilled  water 
being  1000.  They  are  almost  com- 
pletely saturated  with  saline  matter. 
A bottle  of  this  water  was  analyzed  by 
Dr.  Marcet,  of  London,  in  1807. 

In  100  grains  of  it  he  found 

Grains. 

Muriate  of  lime,  . . . 3 920 

Muriate  of  magnesia  . 10*246 

Muriate  of  soda,  . . . 10*360 

Sulphate  of  lime,  . . *054 

24580 


In  100  grains  of  the  water  there  are 
24£  grains  of  salt.  A person  can  swiin 
more  easily  in  the  Dead  Sea  than  in  fresh 
water,  or  in  the  ocean.  A substance 
which  would  sink  in  ordinary  salt 
water,  will,  consequently,  be  urged  to 
the  surface  in  this  sea.  Strabo  asserts, 
“that  men  could  not  dive  in  this  wa- 
ter ;"  which  is  not  strictly  true,  and 
44  that  going  into  it,  they  would  not  sink 
lower  than  the  navel."  This  is  pro- 
bably correct.  Pocoeke,  who  bathed  in 
it,  affirms,  44  that  he  could  lie  on  its 
surface,  motionless,  and  in  any  attitude, 
without  danger  of  sinking."  This  is 
no  exaggeration.  Most  people  can  do 
the  same,  even  on  fresh  water,  provided 
they  do  not  allow  the  gravity  of  their 
bodies  to  he  increased  by  swallowing 
the  water. — Professor  Hall. 


BRIEF  NOTICES  OF  NEW  PATENTS  SPECI- 
FIED IN  1831. 

( Coruinutd  from  p.  Q3,  vol.  IS.) 

Purification  of  Gas,  J.  Doum , Lei- 
cester. — The  gas  is  made  to  pass 
through  charcoal  in  a state  of  ignition, 
instead  of  lime-water.  A greater  quan- 
tity of  gas  is  stated  to  be  thus  obtained. 
Purification  by  fire  has  been  tried  before 
— by  passing  the  gas  through  red-hot 
tubes,  and  through  red-hot  iron  filings : 
but  this  objection  has  been  always  found 
to  prevail  against  the  process^— that  it 
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makes  the  gas  too  pure  for  the  high  illu- 
minating purposes  for  which  it  is  re- 

Siired.  May  not  this  also  be  the  case  in 
e present  instance  ? —Dale  of  Pat.  Au- 
gust 5,  1830  ; of  Spec.  February  6,  1831. 

Lock-Break-off  and  Trigger  for 
Fowling-Pieces,  B.  Redfem , Birming- 
ham.— The  trigger,  on  being  pulled, 
pushes  forward  a guard-cap,  that  covers  a 
firing-bolt,  on  pressing  which  by  the 
thumb,  the  piece  is  discharged.  By  this 
duplication  of  the  ordinary  operation  of 
firing,  it  is  expected  that  the  risk  of  acci- 
dental discharges  will  be  almost  entirely 
obviated;  and  there  can  be  no  question 
that  to  all  such  steady-going  sportsmen 
as  prefer  one  shot  to  two— so  that  it  is 
only  attended  with  perfect  safety  (to  the 
enemy  as  well  as  themselves) — this  new 
gun  will  be  a great  acquisition. — Date  of 
Pat.  Dec.  17,  1830;  of  Spec.  Feb.  14, 
1831. 

Si  zing- Pa  per,  M.  Tougood,  Dartford , 
and  L.  Smith , Paternoster-row , London. 
— The  size  is  to  be  laid  on  the  surfaces  of 
two  pressure-rollers,  and  the  paper  passed 
between  these  rollers;  by  which  means 
it  will  be  more  effectually  incorporated 
with  the  fabric  than  by  the  usual  pro- 
cess. Obviously  a great  improvement. — 
Date  of  Pat.  Aug.  18,  1830;  of  Spec. 
Feb.  18,  1831. 

Railw'ay-Wheel,  William  Losh,  Ben- 
ton House , Northumberland. — An  im- 
provement on  the  wheel,  patented  by  the 
same  gentleman  in  conjunction  with  Mr. 
Stephenson,  and  described  in  our  review 
of  Mr  Wood’s  book,  p.  174.  The  felloe 
is  in  as  many  pieces  as  there  are  spokes ; 
and  each  spoke,  with  the  next  adjoining 
felloe,  is  made  of  one  piece  of  iron.  The 
spokes  are  dovetailed  as  before,  at  one 
end  only — that  next  the  nave;  at  the 
other  end,  where  the  felloe  commences, 
there  is  a crank- bend,  which  permits  each 
segment  of  the  felloe  to  overlap  its  neigh- 
bour; and  through  the  overlapping  pails 
there  are  strong  screws  to  keep  the  whole 
firmly  together.- — Date  of  Pat.  Aug.  31, 
1830;  of  Sjtcc.  Feb.  28,  1831. 

Fountain  Cock,  IVm.  Cook , Red 
Cross-square,  London.  — This  fountain 
cock  is  a substitute  for  the  ordinary  ball 
cock ; it  has  two  passages  of  equal  areas, 
one  for  the  ingress,  nud  the  other  for  the 
egress  of  water — which  open  and  close 
at  the  same  time ; so  that  supposing  such 
a cock  to  be  placed  in  connection  with 
two  vessels,  one  containing  hot  and  the 


other  cold  water,  for  every  portion  of  the 
hot  fluid  that  is  drawn  off,  there  will  be 
precisely  an  equal  quantity  of  cold  sup- 
plied.— Date  of  Pat,,  Sept.  7,  1830;  of 
Spec.  March  7,  1831. 

Improved  Skate,  John  and  George 
Rodgers , Sheffield. — An  elastic  sole  of 
steel  is  proposed  to  be  substituted  for  the 
wooden  sole  or  frame,  into  which  the 
skate  irons  are  usually  fixed. — Date  of 
Pat.,  Jan.  18,  1830;  of  Spec.  March 
18,  1831. 

Improvements  in  Anchor*,  Richard 
Perring,  Ermouth. — 1.  The  lower  end  of 
the  shank  is  to  be  separated  into  two 
parts,  turned  in  opposite  directions.  2. 
To  the  shank,  at  the  point  of  biforcatiou, 
there  is  to  be  welded  a cross  piece  of 
iron,  in  the  manner  of  a truss,  to  secure 
it  from  fracture.  And  3.  The  anchor  is 
to  be  increased  in  its  dimensions,  iu  the 
direction  of  the  fluke  arms,  which  is  the 
natural  direction  of  the  strain,  and  pro- 
portionally reduced  in  other  parts. — 
Date  of  Pat.,  October  6,  1830;  of  Spec., 
April  6, 1830. 

(To  it  continued.) 

FINE  SCARLET  PIGMENT  FOR  THE 
PALLET. 

While  prosecuting  some  experiments 
on  the  pigments  employed  bv  artists,  I 
prepared  a quantity  of  the  biiodide  of 
mercury,  and  gave  it  to  Mr.  11.  Feale, 
requesting  him  to  make  some  experi- 
ments on  its  working  properties  and  per- 
manency. This  distinguished  artist  oU- 
ligingly  commenced  them,  but  they  were 
not  finished  at  the  time  be  left  this  coun- 
try. He  found  that  it  readilv  mixed  with 
oil;  combined  with  other  colours, it  gave 
delicate  and  beautiful  shades;  aud  ex- 
posed for  weeks  to  the  direct  rays  of  a 
midsummer  sun,  it  remained  unchanged. 
These  properties  induce  me  to  recom- 
mend it  as  an  addition  to  the  uumber  of 
pigments  among  which  the  artist  can 
make  a choice. 

An  economical  process  for  preparing 
this  salt  consists  in  boiling  a mixture  of 
125  parts  of  iodine,  and  250  parts  of 
clean,  fine  iron  filings,  with  1000  parts 
of  rain-water  in  an  oil-flask.  When  the 
brown  colour  of  the  liquid  is  succeeded 
by  a light  green,  the  clear  fluid  is  de- 
canted and  the  residue  washed  with  warm 
water ; the  washings  being  added  to  the 
green  solution,  272  parts  of  corrosive 
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sublimate,  dissolved  in  2000  parts  of 
warm  water,  are  then  added  to  the  for* 
mer  liquor,  and  the  resulting'  precipitate 
is  afterwards  washed  and  collected. 

This  salt,  either  Su  crystals  or  in  pow- 
der, presents  two  distinct  and  beautiful 
colours.  If  the  precipitate,  obtained  as 
above,  be  heated  in  a small  subliming 
apparatus,  or  in  a glass  tube,  it  melts  and 
sublimes  copiously,  and  the  vapour  is 
condensed  in  large  transparent  rhombic 
tables  of  a fine  sulphur  yellow  colour. 
These  crystals  are  permanent  in  the  air 
and  unaltered  by  the  direct  solar  rays ; 
but  the  slightest  friction,  or  the  contact 
of  a fine  point,  is  sufficient  to  alter  their 
interior  arrangement.  The  point  of 
contact  instantly  becomes  of  a rich  scar* 
let,  and  the  same  colour  spreads  over 
the  whole  surface  if  a single  crystal,  and 
extends  to  the  most  remote  angle,  if  a 
group  of  crystals  be  the  subject  of  ex* 
periment.  This  change  of  colour  is  ac- 
companied by  a sensible  mechanical  mo- 
tion, so  that  a small  heap  of  the  crystals 
appear  as  if  animated.  An  ordinary 
electroscope  does  not  indicate  the  deve- 
lopement  of  any  electricity,  nor  is  there 
any  considerable  elevation  of  tempera- 
ture during  the  change. 

By  gently  warming  the  crystals,  sup- 
ported on  paper  over  the  flame  of  a lamp, 
the  original  yellow-coloured  salt  is  ob- 
tained, and  the  same  experiments  may  be 
often  repeated;  affording  an  elegant 
illustration  of  the  connexion  between 
colours  and  the  mechanical  structure  of 
bodies.  Transparent,  but  minute  rhomb- 
ic prisms  of  this  salt,  may  be  obtained  by 
allowing  a hot  solution  of  it,  in  a solu- 
tion of  corrosive  sublimate,  to  cool  very 
gradually. — A.  A.  Hayes;  American 
Journal  of  Science , 

S1DEROSCOPK. 

An  instrument  has  been  invented  in 
Fiance,  to  which  the  above  name  has 
been  giveu,  provisionally  from  the  ex- 
treme facility  and  delicacy  with  which 
it  indicates  the  smallest  portion  of  iron 
in  any  substance,  mineral,  vegetable,  or 
animal. 

It  consists,  briefly  of  a small  straw, 
nine  inches  long,  through  one  end  of 
which  pass  at  right  angles,  two  fine 
sewing  needles,  sixteen  lines  in  length, 
both  strongly  magnetised,  weighing 
only  one  pram.  They  are  inserted  in 
contrary  directions.  Through  the  other 


end  passes  a single  sewing  needle,  of 
the  same  length,  weighing  a grain  and 
a half,  magnetised  in  the  same  manner. 
This  instrument  is  suspended  inside  of 
a glass  case,  by  a single  untwisted  fibre 
of  raw  silk,  twelve  inches  long  i sub 
stances  to  be  examined,  are  introduced 
into  the  case,  by  a lateral  opening.  The 
whole  instrument  weighs  but  four  grains, 
and  the  utmost  care  is  observed  to  ex- 
clude from  the  frame  or  table  of  wood 
which  supports  it,  the  smallest  particle 
of  iron,  and  to  avoid  the  disturbing 
effects  of  a current  of  air,  and  even  of 
the  breath.  The  substances  to  be  pre- 
sented for  trial  are  pasted  to  a small 
strip  of  card  or  pasteboard,  to  avoid  the 
beat  of  the  hand  or  fingers. 

Almost  every  piece  of  money,  French 
or  foreign,  ancient  or  modern,  gold, 
silver,  or  copper,  but  especially  the 
silver  coins  of  Italy,  attracts  the  side- 
roscope  with  greater  or  less  activity;  it 
is  the  same  with  all  substances,  mineral, 
vegetable,  or  animal,  which  contain  the 
least  atom  of  iron,  nickel  or  cobalt 
Platina  exercises  a decided  action,  not- 
withstanding all  the  chemical  operations 
necessary  to  bring  it  to  a soft  state. 

Small  masses  of  any  of  the  following 
substances,  weighing  at  most,  eight  or 
ten  grains,  affect  this  delicate  instrument 
All  kinds  of  ashes,  compacted  by  a little 
gum  water ; blood  simply  aried  or 
swelled ; chocolate  $ bottle  gloss ; tour- 
malines, green  and  block,  not  rubbed 
or  warmed ; granite ; rhomboidal 
quartz  ; yellow  topaz  ; green  talc;  sul- 
phate of  iron  ; all  volcanic  products; 
all  metals  not  chemically  pure;  brass 

funs,  even  the  finest  used  by  entomo- 
ogists ; various  galenas,  and  other  mi- 
nerals ; all  aerolites;  burnt  hoofs,  and 
horns  of  cattle,  &c. 

'File  most  surprising  effect  of  the 
Sideroscops,  is  the  rejmlsion  of  the 
needle  by  bismuth  and  antimony. 

MINOR  CORRESPONDENCE. 

Steam-Coaches  — Sir, 'Hie  reading  of  M r.  Herapatb's 
letter,  r>.  of  the  preseut  volume  of  your  admira- 
ble work,  would  lead  oue  to  suppose  that  Mr.  Gurney 
s the  uuly  person  who  has  matte  any  progress  with 
steam-carriages.  Now,  this  is  very  far  from  being 
the  ca?e ; and  whatever  may  be  the  comparative 
merits  or  any  of  the  parties  engaged  in  this  diffi- 
cult undertaking,  time  only  can  decide.  But,  in 
the  mean  time,  let  it  be  fairly  understood,  that  with- 
out ostentation,  and  in  tbe  modesty  of  silence,  there 
has  been  another,  long  uud  ardently  engaged,  who 
hopes  to  produce  a result  that  may  ultimately  sur- 
prise even  yqur  correspondent  Saxula.  I agree  with 
this  gentleman,  that  it  is  unworthy  trifling  in  such  a 
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causa  to  amuse  the  public  about  turning,  and  back- 
ing, and  stopping — contrivances  to  be  found  tor  years 
past  in  every  steam-boat — and  at  the  same  time  to 
avoid  the  tnaiu  points;  vi  z„  following  up  n journey 
aver  gravel  and  hills,  arid  luting  the  read*  gaud  and 
bad  as  they  art.  These  are  the  points  to  try  the 
breadth  of  (a  steam-carriage.  Running  round  tho 
Regent's  Park,  and  over  such  roads  as  that  bet  ween 
Cheltenham  and  Gloucester,  may  do  for  an  exhi- 
bition, as  it  has  long  done ; but  it  is  no  proof  what- 
ever that  any  considerable  progress  has  been  made 
by  Mr.  Gurney.  Credit  is  due  to  him  for  perse- 
verance; but  considering  the  time,  the  opportunities, 
and  the  means  he  has  had  at  his  command,  quite 
euough  has  been  said  about  his  success.  Twelve 
mouths  more  will,  1 am  persuaded,  bring  matters 
a little  round,  and  place  the  candidates  for  this  great 
honour  iu  their  just  position.  Hitherto,  the  compe- 
tition has  been  distinguished  on  one  side,  by  great 
pretension,  aud  on  the  other,  bv  a steady  puisuit  in 
silence.  Nevertheless,  to  have  fair  play,  there  must 
be  a previous  clearing  of  the  stage— -1  his  is  the  aim 
of  A Looker-on.— London,  May  12,  1821. 

Metallic  Chimneys.— Sir , — It  is  with  much  plea- 
sure 1 observe  the  iutroduction  of  metallic  chimneys 
on  the  piau  of  Mr,  Smith.  I apprehend  they  will 
diminish  greatly,  not  only  the  number  of  smoky 
houses,  but  of  destructive  conflagrations.  But  1 
think  there  would  be  more  advantage  gained,  were 
every  chimney  Jo  be  made  of  less  dimensions  half 
way  down  from  the  top  than  at  the  lower  part.  I 
would  also  suggest  having  au  opening  of  a triangular 
form,  at  the  back  of  the  grate,  sufficient  to  admit  the 
escape  of  the  dust  from  the  fire;  by  which  means  the 
room  will  be  kept  much  cleauer  than  it  can  other*  ise 
be. — I am,  &c„  Isaac  Dui>i.by.— (Mr.  Smith  may 
consider  Mr.  Dudley’s  opinion  a feather  in  his  cap. 
Mr.  D.  is  the  author  of  a pamphlet,  called  *•  The 
Tocsin,"  which  has  been  more  than  once  noticed 
with  approbation  in  our  pages,  for  the  sound  prac- 
tical views  which  it  contains  on  matters  of  domestic 
and  civic  economy.— Ed.  M.  M.] 

Slitting  and  Polishing  Stones. — A correspondent, 
who  signs  himself  *•  Lapis,"  at  the  35 2d  page  of  your 
Magazine,  vol.  3,  asked  for  the  best  method  of  di- 
viding and  polishing  calcareous  aud  siticious  stones. 
If  the  answers  to  his  query  have  satisfied  him,  I 
cannot  say,  they  have  me,  as  I do  not  consider  them 
sufficiently  clear  for  the  nuiriated.  “ E,'*  vol.  lr 
p.  447,  recommends  rubbing  the  surfaces  with  the 
emeries,  rough  and  fine,  on  a leaden  plate,  aud  so 
on  through  the  Scotch  grits,  &c.  &c.  What  the 
Scotch  grits  may  be,  I know  not;  I only  know,  that 
the  former  part  of  the  operation  is  extremely  tedious 
and  laborious,  even  for  small  pebbles,  if  rubbed 
from  the  circumference  to  the  centre.  Another 
correspondent,  J.  M.  N.,  page  159.  vol.  *.  gives  a 
drawing  of  a mill  as  sold  by  Mr.  Mawe,  for  six  or 
eight  guineas  ! Surely  it  cannot  require  machinery^ 
of  this  expensive  description  to  polish  a small  stone  r 
But  J.  M.  N.  carefully  avoids  giving  any  infor- 
mation as  to  the  composition  of  the  various  “ mills' ’ 
which  are  to  bo  " screwed  on.**  They  ate,  probably, 
to  be  made  of  •*  Scotch  grit.'"  I have  tried  the  plan 
for  slitting  with  the  iron  plate,  hut  cannot  persuade 
myself  that  it  is  the  method  used  by  lapidaries,  liav. 
ing  seen  them  divide  a stone  in  a tenth  of  the  time 
that  1 can  do.  This  is  probably  owing  to  my  inex* 
perieuce  ; and  I shall  be  much  obliged  to  any  of  your 
correspondents  who  will  favour  me,  through  your 
medium,  with  a complete  account  of  the  best  and 
least  laborious  method  of  slitting  and  polishing  cal- 
careous aud  silicious  stones  merely  for  ornamental 
specimens.  I may  as  well  state,  that  I have  a good 
turning-lathe,  which,  I presume,  will  be  of  some 
utility  in  the  process. — Yours, &c.  Mansion,  Dud- 
ley, April  18,  1831. 

; 

7^1#  new  Steam-Carriage  now  erecting  by  Mr.  J. 
Green,  coachmaker,  in  Boston,  drew  a large  number 
f inspectors  during  the  fair,  and  the  principal  part 


of  the  .scientific  visitors  were  much  pleased  wltU  the 

simplicity  of  the  steam  apparatus,  &c.,  particularly 
the  new  method  Mr.  G.has  invented  for  supplying  tho 
steam  generator  with  water,  which  is  effected  without 
the  aid  of  the  force  pump,  or  any  otiier  pressure;  this 
is  a gieat  saving  of  power,  as  the  eugiue  has  nothing 
to  do  with  gettiug  in  the  water  to  feed  the  boiler. 
On  the  new  principle,  water  falls  into  the  boiler  as 
freely  as  rain  from  the  clouds,  although  the  steam 
should  be  raised  to  10.0001b,  pressure  to  the  inch. 
We  understand  the  inventor  iutends  to  have  his 
steam-cart iage  iu  use  on  the  regular  coach  roads  by 
uext  September;  the  first  trip  is  intended  to  be  imm 
Boston  to  Lincoln,  and  thence  to  Doncaster, 

To  remove  the  fear  of  the  boiler's  exploding,  its 
Strength  will  be  proved  (by  a committee)  to  be  equal 
to  carrying  l(iOlb.  to  the  inch  on  the  safety  valve; 
and  when  in  use,  it  will  never  carry  more  than  6olb. 
to  the  inch  ou  the  valve.— Lincoln  Mercury. 


LIST  OF  NEW  PATENTS  GRANTED  FROM 

THE  20th  OF  APRIL  TO  1HE  20th  OF 

MAY,  1831. 

William  Dixon,  of  Walsall,  Staffordshire,  brass- 
cock  founder,  for  an  improvement  or  improvement* 
on  the  cock  or  tap,  applicable  to  fluids,  liquids,  aud 
gases,  communicated  to  him  by  a person  residing 
abroad.  Six  months,  April  21,  1831. 

Joshua  Taylor  Beale,  of  Church-lane, Whitechapel, 
engineer,  for  an  improvement  in  certain  apparatus 
for  separating  a portion  of  aqueous  vapour  from  the 
vapour  of  alcohol,  iu  the  process  of  distilling  ami 
rectifying  spirituous  liquors.  Six  months,  April 
30, 1831. 

George.  Stephenson,  of  Liverpool,  civil  engineer, 
for  improvements  in  the  mode  of  constructing 
wheels  tor  railway-carriages.  Four  months,  April  30. 
1831. 

William  Gutteridge,  Clerkenwell,  Middlesex, civil 
engineer,  for  certain  improvements  in  apparatus  for 
distilling,  and  other  purposes.  six  mouths,  May  18, 
1331. 

Robert  Burton,  cooper,  of  Battersea-fields,  F-sq., 
for  an  improvtment  or  improvements  ou  a cock  or 
tap,  applicable  to  fluids,  liquids,  and  gases,  and  for 
applying  the  said  improvement  or  improvements  to 
other  useful  purposes.  Six  months,  May  18,  1831. 


. INTERIM  NOTICES. 

* We  shall  be  glad  to  receive  an  Account  of  the 
Steam  Experiments,  referred  to  by  our  esteemed 
correspondent  W.  E. 

There  are  some  parts  of  Mr.  Nutt's  letter,  the 
meaning  of  which  we  cannot  make  out.  We  wish  he 
would  write  to  us  again,  and  be  a little  more  parti- 
cular and  explanatory. 

Want  of  space  obliges  us  to  defer  the  conclusion 
of  our  review  of  Wood  on  Railways,  till  next  week. 

Communications  received  from  Mr.  Scry  mg  ecu  r— 
Mr.  Busby— S.  W.  (of  Belper) — Hexron — G.  M.— 
Un  A bonne — Mr.  Hendersou.  (whose  previous  letter 
catne  also  to  hand) — Gilbert — 1.  F. 


LONDON:  Published  by  M.  SALMON,  at  the 
Mechanic*’  Magazine  Office,  No.  1 15,  Fleet  Street ; 
where  Communications  (post  paid)  at  e requested 
to  be  addressed. 

M.  SALMON,  Printer,  Fleet  Street. 
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menderson’s  cometarium. 

Sir, — The  accompanying1  drawing  ex- 
hibits a front-view  of  an  apparatus  which 
I invented  some  time  ago  to  illustrate 
the  motion  of  a comet  round  the  sun. 
The  better  to  enable  your  readers  to 
comprehend  the  manner  of  its  construc- 
tion and  use,  1 have  compiled  for  their 
information  the  following  preliminary 
sketch  of  the  progress  ol  our  knowledge 
of  this  class  of  heavenly  bodies. 

In  the  earlier  ages,  comets  were  re- 
garded as  special  messengers,  sent  by 
the  l>eity  to  warn  his  creatures  of  some 
coming  event  of  direful  import,  as  war, 
famine,  pestilence, rebellion,  revolution; 
and  as  mankind  were  never  long  without 
some  such  memorable  visitation,  there 
never  appeared  a comet  to  which  it  was 
not  easy  to  assign  its  particular  pro-  , 
phctic  mission.  As  the  world  advanced 
in  knowledge,  this  irrational  notion  of 
the  purposes  which  comets  are  intended 
to  serve  in  the  economy  of  nature,  gra- 
dually fell  into  disrepute.  But  though 
we  have  for  a long  time  ceased  to  con- 
template them  through  the  false  medium 
of  superstition,  it  must  he  confessed  that 
our  acquaintance  with  their  real  nature 
and  functions  is  still  extremely  imper- 
fect. We  know  little  of  the  periods  of 
their  motions ; even  their  number  wc 
have  not  counted;  and  all  that  science 
has  yet  told  u*  of  their  ends  and  uses  is 
mere  conjecture. 

From  two  observed  facts,  we  seem  to 
be  justified  in  inferring  that  they  are 
dense  bodies,  and  reflect  the  rays  of  the 
sun.  The  first  is,  the  steadiness  with 
which  they  shine,  giving  forth  a light 
which  1ms  more  the  appearance  of  being 
reflected  than  emitted.  The  second  is, 
that  some  of  them  have  been  observed  to 
exhibit  phases — that  of  the  year  1744, 
for  example,  one-half  only  of  which  is 
said  to  have  been  illuminated. 

Comets  are  generally  observed  to  con- 
sist of  an  internal  or  central  part  called 
the  nucleus , which  is  surrounded  by 
something  like  an  accumulation  of  va- 
pours or  an  atmosphere,  which,  from  its 
resemblance  to  flowing  hair,  has  received 
the  name  of  coma — whence  the  generic 
appellation  of  comets.  The  flow  of  the 
coma  is  always  in  a direction  contrary  to 
the  path  of  the  comet,  with  a consider- 
able degree  of  curvature  towards  the  op- 
posite part  of  the  heavens.  So  rare  is 
the  mutter  of  which  this  coma,  or  tail  as 


it  is  more  popularly  called,  consists,  that 
the  stars  have  been  often  observed 
through  it.  Its  length  appears  smaller 
or  greater  according  to  the  position  in 
which  an  observer  on  the  earth  is 
situated  in  regard  to  it.  Sir  Isaac  New- 
ton, who  was  the  first  among  modern 
astronomers  to  investigate  successfully 
the  nature  of  comets,  defines  them  to  be 
“ solid  and  opaque  bodies and  he 
holds  that  they  must  necessarily  be  so, 
because  they  revolve  in  a much  more 
elliptical  orbit  than  any  of  the  planets 
round  the  sun,  and  have  consequently  to 
support  great  extremes  both  of  heal  and 
cold.  But  that  they  cannot  be  very  so- 
lid may  be  reasonably  inferred  from  this, 
that  their  presence  produces  no  sensible 
effect  when  they  happen  to  be  in  con- 
junction, or  near  to  each  other.  A 
comet  is  said,  in  the  year  1454,  to  have 
“ eclipsed  the  moon;”  but  the  expres- 
sion is  generally  considered  to  have 
been  figuratively  employed  on  the  occa- 
sion. To  eclipse  the  moon  in  brightness, 
and  to  eclipse  it  literally  and  astronomi- 
cally speaking,  are  evidently  two  differ- 
ent things.  Cornels  have  been  observed 
to  pass  the  satellites  of  Jupiter,  without 
producing  the  least  visible  effect  on  their 
motions. 

Comets,  like  the  planets,  have  a real 
and  an  apparent  motion ; a real  motion 
through  space,  which  may  be  ascertain- 
ed by  their  passing  different  stars  in  suc- 
cession— and  an  apparent  motion,  caused 
bv  the  diurnal  revolution  of  our  globe. 
The  real  motion  is  distinguished  by  an 
irregularity  altogether  peculiar  to  this 
class  of  bodies.  Sometimes  comets  pro- 
ceed from  east  to  west — at  others,  from 
west  to  east ; nay,  disdaining  quite  the 
limits  of  the  zodiac,  they  traverse  the 
heavens  in  all  directions,  even  in  courses 
perpendicular  to  the  plane  of*  the  eclip- 
tic. Tyho  Brahe  conceived  that  they 
described  a circle  above  the  sun  (an  opi- 
nion which  may  be  ascribed  to  his  anti- 
Copernican  principles) ; Kepler,  that 
they  moved  in  right  lines;  and  Cassini, 
that  they  revolved  round  the  Earth: 
but  it  has  now  been  long  known  that  they 
actually  circulate  round  the  Suu;  and 
there  is  every  reason  to  presume  that 
they  are  obedient  to  the  same  laws  which 
retain  the  planets  in  their  orbits.  The 
parabolic  curve  is  very  nearly  that  which 
all  comets  describe ; and  it  seems  to  be 
entirely  owing  to  their  being  of  that 
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form,  and  to  the  Son’s  being  situated  in 
tiie  lower  foci  of  their  orbits,  that  they 
are  for  so  short  a time  visible  ; it  being 
only  while  they  go  through  the  perihe- 
lion portion  of  their  orbits  (or  that  part 
nearest  to  the  sun),  and  when  they  are  at 
their  greatest  velocity,  that  they  are  visi- 
ble on  the  Earth.  The  illustration  of 
this  fact  is  what  1 have  had  particularly 
in  view  by  the  construction  of  my  comet* 
arium,  which  1 may  now  proceed  to  de- 
scribe. 

A A represents  a circular  frame  of 
wood,  into  which  there  fits  exactly  a 
glass  plate,  one  foot  in  diameter.  This 

{date  is  stained  blue,  and  upon  it  there  is 
aid  d own,  in  a gold  or  yellow  colour, 
the  signs  of  the  zodiac,  the  positions  of 
a few  of  the  stars  of  the  first  and  second 
magnitude,  and  the  comet’s  ecliptic 
orbit.  Exterior  to  this  plate  are  two 
thirty-teeth  wheels,  which  take  into  each 
other,  and  work  in  unison.  To  the  up- 
per of  these  wheels  there  is  attached  an 
index  I,  with  a miniature  .Sun  at  its  ex- 
tremity which  moves  in  the  circle  of  the 
zodiacal  signs.  To  the  under  wheel 
there  is  made  fast  an  eccentric  wheel  E, 
which  takes  into  another  eccentric  wheel 
F,  of  the  same  number  of  teeth,  (say  30) 
which  has  a hollow  axis,  that  turns  freely 
on  the  solar  axis  of  the  wheel  that  car- 
ries the  index  I.  (The  eccentric  wheels 
E and  F are  represented  by  the  dotted 
lines  in  the  figure.)  The  two  lower 
wheels  being  made  fast  to  each  other, 
have  one  regular  motion  common  to 
both;  bat  the  eccentric  one  (E)  acting 
on  the  other  eccentric  wheel  F,  which 
turns  louse  on  its  axis,  the  motions  of  the 
latter  are  at  all  times  very  irregular,  be- 
ing either  faster  or  slower,  according  to 
the  degree  of  deviation  from  the  common 
centre  of  motion.  On  the  hollow  axis  of 
this  eccentric  wheel  (F)  is  placed  the 
cometary  index,  consisting  of  a slender 
steel  wire,  not  round,  but  square.  In 
the  upper  part  of  this  index,  slides,  with 
ease,  a brass  bar  with  a square  perfo- 
ration, and  to  the  under  part  of  it  there 
is  attached  a small  brass  pulley,  having 
a horizontal  motion,  so  that  it  can  suit 
itself  to  the  form  of  the  orbit  of  the  comet 
which  is  to  he  traversed.  To  the  top  of 
this  sliding  bar,  there  is  made  fast  a 
small  piece  of  stained  glass  to  represent 
a comet.  The  wire  on  which  this  is 
fixed  must  he  prolonged  nearly  six  inches 
from  the  frame  work,  as  also  that  of  the 


other  axle,  that  they  mav  be  flush  with 
the  inside  of  the  glass  plate.  Two  things 
now  become  necessary  to  he  noticed ; 
first,  that  the  frame  with  the  wheel-work 
must  he  placed  behind,  nearly  six  inches 
from  the  inner  surface  of  the  glass; 
second,  that  the  ellipsis,  or  comet’s  orbit, 
represented  in  the  drawing,  lias  a corre- 
sponding one  of  brass,  on  which  the 
before-mentioned  brass  pulley  runs,  and 
that  the  two  ellipses  must  be  exactly  the 
same,  and  placed  right  against  each 
oilier.  To  the  frame-work,  which,  as 
already  noticed,  is  about  six  inches 
behind  the  front  frame,  is  affixed  a small 
lamp,  which  lightens  up  the  whole  ap- 
paratus. A broad  circular  rim  of  tiu, 
seven  inches  or  so  in  breadth,  is  now 
attached  to  the  back  of  the  glass  plate, 
by  means  of  the  frame  screws  D D, 
(which  also  serve  to  tighten  the  frame 
containing  the  glass). 

The  whole  apparatus  being  now  in 
readiness  with  the  indexes  in  the  posi- 
tions represented  in  the  drawing,  suppose 
we  take  hold  of  the  handle  (which  has  ou 
its  axis  an  endless  screw  that  turns  the 
wheel,  having  the  regular  motion),  and 
make  it  revolve.  In  this  situation  the 
comet  will  have  a very  slow  motion,  be- 
ing then  in  the  aphelion  part  of  its  orbit; 
and  the  equable  moving  index,  1,  will 
gain  considerably  till  it  advances  to  the 
sign  Leo.  The  comet  will  now  have 
nearly  attained  its  perihelion  and  swiftest 
motion,  (showing  the  Sun’s  attractive 
power),  and  it  will  fly  to  the  sign  Scorpio 
in  the  line  that  the  index,  I,  advances 
above  half  a sign.  When  the  cornet  is 
in  or  near  its  conjugate  diameter,  the 
motion  will  average  with  that  of  the 
equal  motion  on  the  Sun  index,  and  the 
two  indexes  will  ugaiu  meet  as  at  their 
first  outset,  namely,  in  the  first  degree  of 
Aries;  the  comet  moving  all  the  while  in 
the  ellipsis,  and  the  equable  moving  body 
in  the  circle,  acknowledging  the  Sun  as 
their  centre  of  motion  (see  Ferguson’s 
Astronomy,  for  more  on  this  head).  By 
this  me&us  it  may  he  readily  demon- 
strated, that  comets  in  their  circuit  round 
the  Sun  describe  equal  portions  of  its 
orbit  in  equal  times.  Hence,  when  the 
period  of  the  revolution  of  auv  comet  is 
known,  the  greater  axis  of  its  orbit,  or  its 
greatest  distance  from  the  Sun,  is  easily 
found  by  the  following  rule : — The  square 
of  the  time  of  the  revolution  of  any  one 
planet  is  to  the  square  of  the  revolution 
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the  larger  pair  of  wheels  alone ; in  the 
old  engines  each  of  the  cylinders  worked 
a separate  pair  of  wheels.  We  have  be- 
fore adverted  to  the  loss  of  power  insepa- 
rable from  so  unequal  a distribution  of 
the  strain  and  pressure  (p.  174  No.  405), 
and  not  need  now  enlarge  upon  it.  Mr. 
Stephenson  himself  has,  at  length,  found 
this  out,  and  no  longer  constructs  his  en- 
gines on  the  plan  of  the  Rocket.  Mr. 
VVood  is  probably  by  this  time  also  of  the 
same,  mind;  but,  unfortunately  for  his 
consistency,  he  has  devoted  some  pages 
of  his  book  to  an  elaborate  demonstration 
that  the  mode  of  construction  followed  in 
the  Rocket  is  one  of  the  best  that  could 
be  devised ! However,  there  are  such 
things  as  third  editions  of  even  very  im- 
perfect books — and  Mr.  Wood  has  already 
retracted  worse  errors  than  this. 


In  the  experiments  with  the  Rocket,  to 
which  we  have  just  been  adverting,  the 
engine,  in  proceeding  from  the  starting- 
post,  drew  the  load  after  it ; but  in  re- 
turning it  pushed  the  load  before  it.  A 
difference  of  speed  appears  to  have  been 
thus  occasioned  which  is  deserving  of  no- 
tice. w The  eastward  (outgoing)  trips 
were  invariably  performed  in  less  time 
than  those  in  the  opposite  direction  and 
“ as  the  road  was  said  to  be  perfectly 
level,  we  can  only  attribute  the  difference 
of  effect  to  the  disadvantageous  action  of 
pushing  the  carriages  instead  of  driving 
them.”— P.  373. 

The  trial  made  of  the  Sans  Pareil  of 
Mr.  Hackworth  was,  as  the  reader  will 
recollect,  interrupted  by  an  accident; 
but,  so  far  as  it  went,  it  furnished  the 
following  results : — 


II.  M.  S. 


ix  At  full  speed . . . . 
ijfhds  of  stage $ .1 a 


miles  in  0 50  49  ) 
miles  in  0 40  27  ) 
miles  in  0 19  47 £ 
miles  in  0 20  8) 


equal  10  { } 

equal  to  ^ | 


Maximum  velocity  (in  one  trip)  16$  miles  per  hour. 
Minimum  do.  do.  12$  do. 


miles 
per  hour 
miles 
per  hour. 


“ The  greatest  velocity  attained  being  in  the  5th  trip,  going  east,  the  1$  miles  being 
traversed  in  S'  59".  which  is  at  the  rate  of  22}  miles  per  hour. 

44  The  whole  distance  traversed  by  the  engine  was  27$  miles  ; and  the  consumption 
of  coke  was  12691bs. 


. , . 5 including  the  engine  and  tender  2*4llbs.>  per  ton 
uc  1 ls  ( exclusive  of  do  4*2  ) per  mile. 

“ The  quantity  of  water  used  was  274  imperial  gallons,  or  43*84  cubic  feet ; and, 
consequently,  the  consumption  of  coke  was  2S*Slbs.  for  each  cubic  foot  of  water 
evaporated/’ — P.  376. 


There  is  enough  contained  in  these  re- 
sults to  show  that  the  £>ar,s  Pareil  could 
in  no  event  have  had  any  chance  of  the 
prize,  ft  appears  to  have  consumed  not 
only  a great  deal  more  fuel  than  the 
Rocket,  but  more  even  than  the  worst  of 
the  old  engines.  That  it  should  have 
exceeded  the  Rocket  in  this  respect  is  not 
surprising,  for  its  boiler  was  on  the  old 
double-tube  plan,  with  only  about  47*12 
square  inches  of  exposed  surface  ; while 
the  tubular  surface  exposed,  in  the  case 
of  the  Rocket,  amounted  to  about  five 
times  that  quantity:  but  that  it  should 
be  so  much  more  wasteful  than  other 
double-tube  engines,  is  a result  which 
few  will  have  anticipated.  Mr.  Wood 
ascribes  their  disparity  to  the  employ- 
ment of  an  excessive  draught,  and  appa- 
rently with  good  reason  : — 

44  On  the  introduction  of  these  (the  tu- 
bular) engines,  it  was  necessary  to  resort 


to  the  application  of  the  waste  steam 
thrown  upwards  into  the  chimney  to 
create  a sufficient  current  of  air  through 
the  fire  ; which  was  afterwards  laid  aside. 
Or  only  partially  used,  when  only  slow 
rates  of  speed  were  required.  Mr.  Hack- 
worth  had,  it  appears,  in  his  engiue  re- 
sorted to  the  use  of  this  in  a more  forcible 
manner  than  before  used,  throwing  it  up 
as  a jet;  and  which,  when  the  engine 
moved  at  a rapid  rate,  and  the  steam 
thereby  almost  constantly  issuing  from 
the  pipe,  had  a most  powerful  effect. 
This,  though  effecting  the  object  for 
which  it  was  intended,  being  carried  too 
far,  partly  in  consequence  of  the  rapid 
speed  at  which  the  engine  was  made  to  tra- 
vel, was  productive  of  another  evil,  which 
though  operating  fatally  so  far  ns  regard- 
ed that  particular  experiment,  was  capa- 
ble of  easy  remedy.  The  consequence 
was,  that  when  the  engine  began  to  travel 
at  the  rate  of  12  or  15  miles  an  hour,  the 
draught  was  so  great  that  it  actually  threw 
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the  cinders  oat  of  the  chimney  with  con- 
siderable force,  producing  a consumption 
of  fuel  enormously  great,  so  much  so,  that 
the  consumption  was,  at  least,  692lbs.  per 
hour." — P.  390. 

Of  the  Novelty,  and  its  performances, 
Mr.  Wood  speaks  in  very  liberal  and 
handsome  terms.  We  are  not  sure  that 
he  perfectly  comprehends  the  principle  of 
its  action,  but  he  shows  no  want  of  in- 
clination to  do  it  justice  to  the  extent  of 
his  knowledge.  He  admits,  that  “ theo- 
retically considered,  this  mode  of  gene- 
rating steam  (Messrs.  Braith  waite  and 
Ericsson’s)  is  more  economical,  in  point 
of  fuel,  than  in  engines  the  combustion  of 
the  fire  of  which  is  kept  up  by  the  rare- 
faction of  the  chimney;”  regrets  that 
44  the  experiment  with  the  Novelty  could 
not  be  continued  sufficiently  long  to  as- 
certain the  power  of  raising  steam  by  this 
method and  shows  a laudable  anxiety 
to  demonstrate  that  the  failure  of  the 
Novelty  at  the  Liverpool  Competition 
44  arose  from  no  defect  in  the  principle, 
but  only  in  the  construction  of  the 
engine.” 

(To  be  concluded  in  our  next.) 


HYDRAULICS' REPLY  OF  THE  AUTHOR  OF 

THE  u VOICE  OF  REASON*’  TO  MR. 

CROOKENDEN. 

Sir,— Your  correspondent,  Mr.  Crook- 
enden,  (No.  399,  p.  71)  has  thought  pro- 
per to  address  “ a few  reasonable  consi- 
derations to  the  author  of  the  * Voice  of 
Reason.’  *’  Probably  Mr.  C.  has  done 
this  from  interested  motives  ; with  a view, 
not  to  the  benefit  of  the  inventor,  but  for 
the  general  benefit  of  millwrights,  pump- 
makers,  bread-eaters,  and  all  the  profit- 
able mechanical  uses  to  which  the  ma- 
chinery in  question  might  be  most  econo- 
mically and  universally  applied. 

Mr.  C.,  in  his  first  paragraph,  states, 
“ that  he  cannot  but  express  his  convic- 
tion, that  in  the  formation  of  this  theory 
the  Editor  of  the  ‘ Voice  of  Reason*  is 
labouring  under  a very  considerable  mis- 
take."  Whatever  that  mistake  may  be, 
Mr.  C.  has  not  clearly  pointed  it  out, 
which,  in  order  to  its  rectification  or  re- 
futation, he  ought  pointedly  to  have  done. 
He  is  informed,  as  was  Mr.  Baddeley,  that 
to  point  out  errors,  and  to  have  them 
corrected,  is  one  grand  source  of  all  im- 
provement. It  is  scientifically  impossible 
satisfactorily  to  reply  to  mere  vague  in- 
sinuations; but  one  thing  appenrs  certain, 
hom  a view  of  the  different  letters  of  my 


opponents,  that  tt  is  they  who  “ labour 
under  very  considerable  mistakes’*  as  to 
the  theory  in  question  ; for,  with  a per- 
versity which  can  only  be  accounted  for 
either  from  downright  negligence  or  inca- 
pacity of  perception , they  continue  calcu- 
lating for  an  overshot-  wheel,  w hen  that  in 
question  is  all  along  an  undershot  one,* 
The  same  also  appears  evident,  from  the 
passage  In  which  Mr.  C.  says,  “ Conse- 
quently the  radius  of  the  wheel  must  be 
1G  feet,  giving  the  whole  diameter  32  feet, 
(exactly  the  height  of  the  pump)  and  then 
what  becomes  of  the  intermediate  ma- 
chinery of  the  three  water  wheels,  &c.” 
Why,  Sir,  the  water-wheel,  it  is  again 
repeated,  is  an  undershot , and  might  be 
of  any  height , without  at  all  interfering 
with  a the  machinery  of  the  three  water- 
wheels of  the  mill.”  Neither  would  it  be 
necessary  that  the  cranks  and  levers  for 
the  operation  of  the  pumps  should  be  of 
“ equal  radius  with  the  wheel.” 

“ The  beam  of  a pair  of  scales.”  In- 
deed ! this  discovers  the  other  *4  mis- 
take under  which  (some)  appear  to  be  la- 
bouring. ’*  They  evidently  calculate  that 
the  whole  weight  of  a body  of  water  32 
feet  in  altitude  is  to  be  lijted  up  to  that 
acquired  height  solely  by  the  mechanical 
power  of  leverage!  Why,  Sir,  had  the 
pumps  been  em,  chain-pumps , then 
such  mechanical  calculations  might  have 
availed  ; but  our  theory  embraces,  not 
merely  simple  mechanical  powers , but 
also  pneumatics  and  hydrostatics,  on 
which  the  principles  upon  which  we  rea- 
son must  be  considered  as  depending  upon 
direct  experiments,  adapted  to  the  parti- 
cular cases,  rather  than  upon  the  general 
principles  of  equilibrium  and  motion , as 
applied  to  mechanics,  The  Editor  pf  the 
“ Voice  of  Reason”  was  aware  that  the 
common  pump  was  a very  imptrfect  hy- 
draulic; and  to  obviate  the  objection  to 
it,  he  endeavoured,  for  his  own  solitary 
winter  evening’s  recreation,  to  construct 
some  pumps  of  a more  efiicient  descrip- 
tion ; two  were  with  double  action,  each 
keeping  up  a constant  stream  from  two 
spouts,  falling  into  one  trough  ; and  a 
third  had  a different  mode  of  exhaustion. 
From  his  experiments  he  felt  assured,  that 
water  might  be  raised  by  more  perfect  ex- 
haustion to  a greater  height  than  34  or 


* Sec  Franklin.  No.  3£K),  and  Trebor  Valentine’s 
absurd*  calculation.  No.  399.  p.  7*-  Mr.  Valen 
tine  talks  of  freeing  the  peges  of  the  Mechanics’  Ma 
paziue  from  absurdities.  Mr.  Valentine  hart  better 
Jiru  look  to  bit  own,  of  which  notice  has  been  already 
taken  (see  No.  401,  p.  101.)  It  is  one  thing  to  pro- 
nounce an  " absurdity,”  hut  another  to  proto  it.  t.  an 
Mr.  V.  do  this?  Till  he  has — taceat — nor  presume 
so  hastily,  and  so  unlilt  a philosopher,  or  tnathemir- 
tieimn,  to  pmnouucc  " jvod  tu  abmrdum  ' before 
demonstration  ! 
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even  60  feet,  without  any  mechanical 
power  whatever,  either  to  lift  the  water 
or  support  it.  This  may  be  considered 
a digression  from  the  subject,  but  it  is  in- 
tended to  overthrow  the  idea  of  the  sup- 
posed necessity  for  lifting  the  whole 
column  of  water,  as  if  in  and  by  a cylin- 
drical bucket  32  feet  in  length,  solely 
through  the  medium  of  the  mechanical 
power  of  leverage . Now,  if  by  the  aid  of 
more  perfect  hydraulic  machines  than  the 
chain* pump,  &c.,  we  can  set  this  lifting 
wholly  or  partially  aside,  the  “ theory” 
will  no  longer  resolve  itself  into  the  fol- 
lowing “ absurdity.”  Can  the  ascending- 
half  of  the  circumference  of  an  overshot 
water-wheel  lift  up , at  the  same  time . as 
much  water  as  descended  by  the  other 
half  of  its  circumference,  to  say  nothing 
of  the  momentum  of  the  descending  fluid? 
Such  a question  as  this,  if  not  self-evi- 
dent, might  have  been  more  scientifically 
settled,  without  “ wasting”  two  whole 
pages,  one  of  “ good  engraving,”  and 
another  of  “ good  type’’  (see  No.  899, 
p.  72,  3.) 

The  “ theory,”  and  calculation  for  an 
undershot  wheel,  would  be  as  follows: 
Whatever  the  dimensions  of  the  wheel, 
the  velocity  of  the  constant  stream  of 
water  flowing  from  the  lower  orifice  of 
the  cistern,  must  be  at  least  sufficient  to 
give  motion  to  tho  wheel,  as  soou  as  it 
impinges  upon  it — according  to  its  ve- 
locity. In  what  time,  then,  will  the 
wheel  perform  one  revolution  ; and  what 
quantity  of  water  would  bo  discharged 
from  the  cistern  in  that  time  ? 

Having  calculated  this,  the  next  ques- 
tion would  be — Can  this  water  be  re- 
placed by  means  of  hydraulic  machinery 
worked  by  the  wheel  1 It  can.  If  it  can 
be  by  any  means  replaced,  as  it  is  confi- 
dently expected  it  can  by  various  means, 
and  particularly  by  improved  pumps, 
which  the  Ed.  V.  R.  has  invented,  and 
for  which  a patent  may  be  required,  it 
will  be  sufficient  to  perpetuate  the  mo- 
tion. And,  in  case  any  given  increase  of 
power,  or  force  of  water  should  be  re- 
quired, it  might  be  uniformly  obtained, 
by  adding  to  the  depth  and  capacity  of 
the  cistern — aided  at  the  same  time  by 
the  waste  water.  With  respect  to  the 
model  and  its  performance,  it  is  acknow- 
ledged that  with  the  common  pump,  it 
was  not  perfect ; which  must  be  the  case 
with  all  models  constructed  upon  a small 
scale,  and  at  little  expense  ; but  stillj  it 
afforded  sufficient  demonstration,  that 
upon  a suitable  scale,  and  with  a proper 
mechanical  construction,  it  would  suc- 
ceed. The  4‘  weight"  of  water  was  found 
to  be  no  obstacle  ; it  was  the  friction  or 
rubbing  of  the  moveable  suckers  against 


the  interior  surface  of  the  cylindeTf, 
which  was  the  great  difficulty  to  be  con-  ' 
tended  with.  This  obstacle  being  re- 
moved (as  by  the  improved  hydraulic 
above  named),  the  water  will  be  most 
tractable,  and  ever  ready  to  flow  up- 
wards to  the  height  of  32  feet  in  any 
required  quantity,  and  without  trou- 
bling the  mechanical  movement  with  its 
weight. 

Mr.  Crookenden  is  referred  to  his  '4flr 
paragraph,  in  which  he  states,  that  “ a 
constant  supply  is  only  a succession  of 
parts,  which  do  not  push  each  oih**r." 
Do  not  push  each  other  1 What,  not  in  a 
vessel?  If  you  “push”  or  press  the 
upper  particles,  that  pressure  will  he 
readily  transmitted  to  the  lower.  In  a 
cistern  full  of  water,  the  further  any 
particle  is  from  the  surface,  the  greater 
will  be  the  pressure  upon  it.  And  again, 
Mr.  C.  says,  “ whether  a portion  ef  the 
water  be  suffered  to  gush  out  of  an  aper- 
ture at  the  bottom,  or  the  whole  be  al- 
lowed to  fall  over  the  tumbling  bay  at 
the  top  of  the  cistern,  no  real  advantage 
w'lll  be  obtained.”  Why,  Sir  ! There 
is  all  this  •*  advantage”  in  the  water 
flowing  from  tho  lower  orifice  of  the 
vessel — that  its  velocity  at  the  orifice  is 
communicated  by  the  whole  pressure  of 
the  surrounding  fluid  in  the  cistern— a 
constant  quantity  ; whereas,  if  the  same 
fell  over  freely  at  the  top,  it  would  only 
descend  by  the  continued  acceleration  of  a 
slender  column  of  succeeding  particle* 
in  the  direction  of  gravity.  To  accord 
with  the  breadth  of  the  water-wheel,  the 
aperture  at  the  bottom  of  the  cistern 
needed  not  to  have  been,  as  the  engraver 
has  erroneously  represented  it,  a small 
round  hole,  nearly  half  way  up  the 
cistern. 

The  foregoing  observations  being  suf- 
ficient to  answer  all  Mr.  Crookenden’* 
“reasonable  considerations,”  I need,  In 
this  matter,  trespass  no  further  on  your 
valuable  “ space  and  am.  Sir, 

Yours,  &c. 

Ed.  Yocis  Rationis. 

Afajr  0,  1831. 


P.S.— Ed.  V.  R.  would  have  answered 
Mr.  C.’s  “ reasonable  considerations” 
sooner,  but  the  unavoidable  occasion  of 
the  delay  will  be  apparent,  when  he  in- 
forms him,  that  he  takes  the  Mechanics' 
Magazine  iu  monthly  parts.  “The 
Author  of  the  Voice  of  Reason”  has  no 
objection  to  “ reasonable  considerers ,” 
and  begs  to  express  his  acknowledge- 
ments to  Mr.  C.,  for  having  afforded  him 
a few  more  materials  to  work  upon,  in 
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order  to  throw  a little  more  light  upon  a 
subject,  which  some  have  appeared  a 
little  loo  hasty  to  clap  their  extinguishers, 
upon.  It  is  some  times  fortunate, that  nature 
has  implanted  an  instinct  in  some  parents, 
whether  successfully  or  not,  to  defend 
tbeir  offspring.'*  So  much  for  “ freedom 


of  inquiry."  (No.  401.  page  111).  It  !»*•» 
to  be  hoped  the  Ed.  M.  INI.,  our  Master  - '* 
of  (Mechanical)  “ Ceremonies,"  will  ever 
uphold  it ; and  in  future  curb  the  firvt 
aggressor. 

Ed.  V.  R.  *-*  • 

* * » .1.11,1. 

i i . i 
■ l 4 JOJ  I 


, . ..  v.  » Vj»  • * nf  •» 

DUUtlPIlVE  ACCOUNT  OF  THE  PRINCIPAL  BRIDGES  ERECTED  OVER  THE.  RIVER.  . 

THAMES.  MR.  C.  DAVY,  ARCHITECT.  , 

• No.  XXI.  \ \ 

Concluding  Paper  on  the  Approaches  to  New  London  Bridge. 


• • •• 

i*  A 

■v . 


In  December,  18*27,  Mr.  Gwilt  pre- 
pved  a plan  for  the  approaches  on  the 


south  side  of  the  new  bridge,  and  sub-  ■* 
milted  the  same  to  the  Lords  of  the 
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Treasury,  the  Lord  Mayor,  and  others. 
This  plan,  however,  differs  so  little  from 
the  one  before  mentioned  as  designed  by 
Mr.  Allen,  that  a description  is  rendered 
unnecessary.  The  very  liberal  and  ho- 
nourable conduct  of  Mr.  Gwilt  towards 
Mr.  Allen,  and  others,  merits  particular 
notice.  I am  totally  inadequate  to  do 
justice  to  his  discriminating  feeling,  and 
therefore  shall  be  content  to  extract  the 
latter  part  of  his  address  to  the  Lords  of 
the  Treasury: — 

“ The  plans  and  observations  of  Mr. 
Allen  having  been  circulated  in  the  City 
while  this  was  preparing  for  the  press,  the 
similarity  between  his  plan  for  the  ap- 
proaches on  the  Surrey  side  and  mine  is  so 
striking,  that  it  may  be  necessary  to  vin- 
dicate my  claim  to  a priority  as  well  as 
originality  of  design,  f understand  that 
gentleman  has  dated  his  plan  from  the  day 
when  the  idea  first  occurred  to  him,  viz. 
December  18,  1927.  Now,  mine  was  so 
far  matured  and  executed  on  paper , that 
it  was  exhibited  to  a friend  on  the  15th  of 
December ; to  the  Chairman  of  the  Lon- 
don Bridge  Committee  on  the  26th  of  De- 
cember ; to  John  Rennie,  Esq.  on  the  4th 
of  January,  1628;  to  C.  N.  Palmer,  Esq. 
M.  P.,  Robert  Slade,  Esq.,  and  twenty  or 
thirty  other  gentlemen,  on  the  31st  of 
January;  finally,  to  the  London  Bridge 
Committee  on  the  2lst  of  April,  having 
been  previously  offered  to  their  notice 
(without  success)  on  the  1 1th  of  February. 
At  the  same  time,  1 do  not  mean  to  in- 
sinuate that  my  ideas  have  been  impro- 
perly pirated  by  Mr.  Allen:  on  the  con- 
trary, I cannot  help  thinking  the  scheme 
is  so  natural,  simple,  and  advantageous, 
that  any  two  professional  persons  devot- 
ing their  serious  attention  to  the  subject 
are  very  likely  to  hit  upon  the  same  idea. 
1 have,  therefore,  dated  my  plan  on  the 
14th  of  December,  1827,  although  some 
minor  additions  and  improvements  have 
been  made  since  that  date.” 

The  plan  proposed  by  Mr.  Lund,  of 
Cornhill,  bears  the  date  of  November  19, 
1828,  and  was  addressed,  as  usual,  to  the 
Lord  Mayor  and  the  gentlemen  of  the 
New  London  Bridge  Committee.  It  at- 
tracted much  attention  at  the  time,  but 
may  be  described  without  the  assistance 
of  a drawing.  The  plan  only  embraces 
the  approaches  for  the  City  side.  It  was 
proposed,  in  the  first  place,  to  form  the 
line  of  Thames-streel  as  much  to  the 


northward  as  is  the  present  width  of  the 
street,  or  nearly  so,  (see  the  plan  in  the 
Repertory,  vol.  vii.  N.  S.  p.  361)  and  to 
continue  a street  from  the  foot  of  the 
new  bridge,  in  an  inclined  direction,  to- 
wards the  end  of  Fenchurch-street.  A 
wide  opening  was  to  be  formed  opposite 
the  Monument,  similar  to  that  in  which 
the  Monument  now  stands,  to  be  called 
Monument-place.  The  slanting  street 
shown  and  marked  in  the  plan  u Great 
George-street,”  would  have  entered  upon 
Gracechurch-street  and  Fish-street-hill 
at  Great  Eastcheap.  The  land-arch  in 
Thames-street  was  also  first  proposed  by 
this  projector.  The  other  parts  of  Mr. 
L.’s  plan  .also  would  not  have  interfered 
with  those  of  other  parties.  The  line 
from  the  new  bridge  to  the  Bank,  Royal 
Exchange,  &c.,  might  still  have  been 
executed.  Mr.  Lund  states,  that  the 
most  novel  part  of  his  plan  w is  to  ap- 
proach the  City  and  the  bridge  from  both 
the  Thames-streets  by  inclined  planes 
(built  upon  arches)  of  corresponding  ap- 
pearance and  rise,  on  the  north  side  of, 
and  parallel  with  Upper  and  Lower 
Thames-streets,  of  such  a width  as  to 
leave  a sufficient  roadway  for  two  or 
three  carts;  a narrow  foot-path  on  the 
south  side,  next  to,  and  chiefly  to  protect 
the  stone  balustrade  or  parapet ; and  a 
broad  foot-path  on  the  north  side  of  the 
intended  rises,  next  the  houses,  for  pas- 
sengers.’’— Lund's  Report. 

I have  now  brought  under  the  notice  of 
your  readers  all  the  most  important  plans 
that  have  been  submitted  from  time  to 
time  for  this  extensive  undertaking. 

Under  the  pretence  of  benefiting  the 
public,  a powerful  opposition  was  got  up 
for  the  purpose  of  showing  the  ruinous 
effect  which  would  be  produced  upou 
trade  by  the  adoption  of  the  land-arch 
over  Thumes-street.  Persons  were  em- 
ployed to  ascertain  the  number  of  vehi- 
cles, &c.  that  passed  during  the  clay,  in 
order  that  the  amount  of  compensation 
for  premises  might  be  swelled  to  an  ap- 
palling sum.  The  petty,  grovelling  spirit 
that  has  hitherto  marked  so  many  public 
improvements,  and  heretofore  cramped 
the  genius  of  Wren,  fortunately  failed  in 
this  instance,  as  a few  of  the  claims  and 
verdicts  hereunder  given  will  sufficiently 
show.  But  first  of  the  vehicles,  &c. 
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**.  An  Account  of  the  Daily  Average  Number  of  Carts , Waggons,  Coaches , Chaises , jrc. 
which  passed  as  under  on  the  16tA  and  17 th  of  May , 1828,  and  13<A  and  14<A  of 
June , 1828,  between  6 o'clock  A.  M.  and  8 o'Clock  P.  M. 


Carts.  Coaches. 

From  Upper  Thames-street  over  London  Bridge 400  13 

Lower  Thames-street  over  ditto 376  28 

City  over  ditto 2,829  773 

Borough  over  ditto 2,700  7 67 

London  Bridge  to  Upper  Thames-street 453  16 

Ditto  to  Lower  Thames-street 375  32 

Upper  to  Lower  and  from  Lower  to  Upper  Thames-st.  383  22 

Fish-street-hill  to  Upper  Thames-street 87  7 

Ditto  to  Lower  Thames-street 166  21 


The  number  of  persons  who  came  with  loads  over  London  Bridge  in  one  day  from 
Lower  Thames-street  was  862.”* 


v 

Claims  and  Verdicts  for  Premises  in  Southwark. 

Claims.  Verdicts. 


£. 

i. 

d. 

£. 

i. 

d. 

Lease  and  good-will . . . . * 

3 

4 

12,700 

0 

0 

Ditto 

. 3,704 

8 

0 

1,752 

0 

0 

Freehold  and  good-will . . , 

12 

0 

18,067 

5 

0 

Lease  and  ditto 

0 

0 

2,740 

1 

0 

Ditto  ditto 

16 

0 

883 

0 

0 

Ditto  ditto 

3,160 

17 

0 

639 

15 

0 

Ditto  ditto 

17 

6 

2,710 

8 

0 

Freehold 

0 

0 

2,600 

0 

0 

Lease  and  good-will 

7 

0 

2,126 

0 

0 

Good-will 

923 

15 

0 

220 

0 

0 

Freehold  

0 

0 

2,200 

0 

0 

Lease  and  good-will 

4,018 

1 

6 

485 

14 

6 

Ditto  ditto • . . 

0 

0 

887 

8 

6 

Ditto  ditto 

13 

6 

1,626 

1 

6 

Ditto  ditto 

0 

0 

1,412 

6 

6 

95,675 

10 

10 

50,450 

0 

0 

The  excess  of  claims  on  the  part  of  15  claimants  only,  was  no  less  than 
£45,225. 10*.  10 d. ! 


On  the  City  side  the  claims  were 
£87,917,  and  the  verdicts  £33,004;  be- 
sides which,  the  cost  of  compromises  with- 
out verdicts  was  upwards  of  £150,000: 
the  whole  not  exceeding  one-fifth  part 
required  for  the  approaches.  Accom- 
panying this  paper  are  the  3rd  and  4th 
plans  for  the  approaches,  by  Mr.  Rennie, 


alluded  to  in  the  schedule.  The  same 
letters  of  references  apply  to  both  plans. 
A,  the  Monument;  B,  Fishmonger’s  Hall; 
C,SL  Magnus  Church ; D,  St.  Michael’s; 

E,  St  Mary  Overy’s,  or  St.  Saviour’s; 

F,  St.  Olave’s;  G,  St  Thomas’s  Hos- 
pital. 

( To  So  continued.) 


* Repertory. 
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FALLACY 

FALLACY  IN  WATER-WORKS. 


Sir, — It  is  by  no  means  surprising,  that 
persons  who  are  unacquainted  with  the 
elements  of  natural  science,  should  be 
misled  by  the  deceptive  appearance  of 
the  syphon;  but,  that  such  a circum* 
stance  should  occur  with  men,  who  have 
been  professionally  engaged  for  years, 
in  the  construction  or  superintendence  of 
hydraulic  machinery,  is  almost  incre- 
dible. Nevertheless,  in  the  course  of 
observation,  we  do  sometimes  meet  with 
arrangements,  which  display  an  unfor- 
tunate misconception  of  scientific  prin- 
ciples. 

I wish,  on  the  present  occasion,  to 
offer  a few  remarks,  on  what  appears  to 
me  to  be  a fallacy  in  water-works — I 
allude  to  the  use  of,  and  the  undue  im- 
portance given  to,  the  syphon. 

In  a conversation,  which  1 had  a short 
time  since  with  some  gentlemen  con- 
nected with  some  extensive  water- works, 
1 was  informed,  that  at  their  works  they 
always  bad  a pressure  on  their  mains 
equal  to  a column  of  water  forty  feet 


high;  which  pressure  they  obtained  by 
passing  the  water  through  a syphon  of 
that  height ! 

And  this  pressure  was  held  to  be 
equal  that,  which  would  be  given  by  a 
reservoir  of  the  same  elevation.  Nor  is 
this  the  only  case  in  which  a similar 
arrangement  has  been  adopted  with  the 
same  view. 

It  is  not  necessary,  in  considering  the 
case  now  before  us,  to  enter  into  a de- 
tailed account  of  the  general  mechanical 
arrangement  of  water- works;  on  the 
contrary,  the  accompanying  sketch  of  the 
syphon,  detached  from  the  works,  is  all 
that  is  requisite  for  my  purpose.  Let  A 
represent  the  pipe  coming  from  the 
pumps  and  other  machinery,  employed 
for  raising  the  water;  C,  the  pipe  lead- 
ing into  the  several  mains.  When  the 
engines  are  first  set  to  work,  the  water  is 
forced  up  the  left  limb  of  the  syphon  to 
the  bend  B,  a height  of  forty  feet. 

In  raising  the  water  to  this  point,  the 
engine  has  to  exert  a force  equal  to 
overcome  the  resistance  of  a column  of 
water  of  the  height  slated;  but,  in  a 
short  time  the  water  will  have  filled  the 
right  limb  of  the  syphon,  and  entered  the 
mains.  The  column  of  water  AB,  which 
was  before  supported  by  the  power  of  the 
engine,  will  then  be  nearly  counter- 
balanced by  the  equal  column  BC,  on 
the  other  side  the  perpendicular  line. 

The  greater  portion  of  the  load  will 
therefore  be  taken  off  the  engine,  and  it 
will  theu  have  little  more  work  to  do, 
than  to  overcome  the  direct  resistance 
from  the  mains.  So  that  while  the  en- 
gineer is  of  opinion,  that  the  engine  must 
be  supporting  a column  of  water  forty 
feet  high,  in  consequence  of  the  inter- 
position of  the  syphon — it  is  vpry  fre- 
quently, in  fact,  only  supporting  a few 
feet,  instead  of  forty.  If  the  engineer  is 
right — and  all  the  parties  concerned, 
stoutly  maintain  that  he  is — how  is  it, 
that  it  frequently  happens  while  the 
engine  is  working  through  the  forty-feet 
syphon,  it  will  not  send  water  into  a 
cistern  less  than  ten  feet  high , within  two 
or  three  furlongs  of  the  works  ? 

It  is  true,  dial  the  effective  action  of 
the  syphon  is  limited  by  the  range  of 
atmospheric  pressure,  t,  e . to  about  33 
feet;  aud,  therefore,  in  a syphon  forty 
feet  high,  a pressure  equal  to  about  7 
feet,  may  be  calculated  upon ; but  this  is 
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A NEW  DIALLING  SCALE. 
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ihe  utmost.  This  view  corresponds  pretty 
nearly  with  the  results  which  are  ob- 
tained, and  the  limits  to  which  they  are 
confined;  and  goes  to  explain  certain 
phenomena,  which,  under  the  suppo- 
sition, that  the  syphon  really  gives  a 
pressure  equal  to  a reservoir  of  similar 
attitude,  are  altogether  inexplicable. 

Although  it  is  highly  desirable,  and 


comparatively  easy,  to  obtain  the  effect  of 
an  elevated  reservoir,  when  a capacious 
one  cannot  be  obtained;  yet,  nothing 
can  be  more  fallacious  than  the  idea 
that  such  an  effect  is  obtained  by  the  use 
of  a syphon. — Yours,  &c. 

Wm.  Baddeley. 

London , May  (5,  1831. 


A NEW’  DIALLING  SCALE,  ON  THE  PRINCIPLES  OF  FERGUSON’S  DIALLING 

CYLINDER. 


Sir, — The  following  scale  may  be 
easily  constructed  on  the  principle  of 
Ferguson’s  Cylinder ; and,  if  made  of  a 
large  size  in  brass,  and  accurately  gra- 
duated, will  be  as  convenient  for  use  as 
the  instruments  now  used  in  the  con- 
struction of  sun-dials  by  instruments 
alone. 

Construction  of  the  Scale.  Fig.  1 . 

With  any  convenient  radius,  and  centre 
O,  describe  a quadrant,  and  divide  half 
of  it  into  three  equal  parts.  From  O 
draw  O H,  and  J_  t0  il  draw  12  D‘ 
From  O,  draw  0 M>  2,  O 3,  through  the 
equal  divisions  of  the  arc,  to  intersect 
12  D in  the  points  1,  2,  3;  and  from 
these  points,  draw  lines  parallel  to  O IT. 


With  radius  HF=  12  D,  in  centre  H, 
describe  an  arc  G F,  and  draw  H F, 
making  an  Z.  with  O H = to  the  lati- 
tude for  which  the  dial  is  to  be  made : 
and  now  the  scale  is  ready  for  use,  and 
a dial  may  be  constructed  by  it  as  fol- 
lows. 

With  radius  12  D,  describe  a circle, 
and  draw  its  diameter  6*0 ; to  which 
draw  6*3  = HF,  and  on  it  mark  off  the 
divisions  6,5;  5,  4;  4,7,  (in  fig.  1). 
Draw  1 , 2, 3,  parallel  to  6, 6,  and  set  the 
divisions  in  fig.  1 on  it,  as  before.  Lay  a 
ruler  on  the  centre  of  the  circle,  and  on 
each  of  the  divisions,  and  draw  lines  to 
the  circumference;  which  lines  will  de- 
termine the  position  of  the  hours  for  the 
afternoon,  and  by  setting  off  equal  dis 
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tauces  on  the  circumference  in  the  other 
quadrant,  and  drawing  the  lines  7*7, 
8'8,  5'5,  4 4,  through  the  centre,  an 
horizontal  dial  wfll  be  constructed,  with 
all  the  hours  from  4 A.  M.  to  8 P.  M. ; 
and,  in  like  manner,  a vertical  N.  or  S. 
dial  may  be  constructed,  using  the  com- 
plement of  the  latitude,  instead  of  the  la- 
titude itself. — Yours,  &c. 

J.  Greenall. 


ARCHITECTURE  OF  BIRDS.* 

The  Society  for  the  Diffusion  of  Know- 
ledge have  been  blamed,  and  with  some 
appearance  of  justice,  for  displaying  a too 
gTeat  fondness  for  minute  subjects  in 
their  Entertaining  Series.  No  one  could 
possibly  object  to  the  occasional  introduc- 
tion of  a treatise  on  the  minuter  branches 
of  natural  history,  especially  when  treat- 
ed in  the  style  iu  which  they  have  hither- 
to been  in  the  Society’s  publications: 
but  it  must  be  allowed,  that,  out  of  the 
few  volumes — nine  or  ten — of  the  entire 
series  which  have  as  yet  appeared — there 
are  too  many  devoted  to  this  one  subject, 
or  division  of  a subject.  We  hope  the 
Society  will  look  to  this,  and  favour  the 
world  with  many  volumes  of  more  gene- 
ral interest,  and  a wider  scope,  ere  they 
send  forth  another  on  “ Insect  Trans- 
formation,” or  the  “ Architecture  of 
Birds.” 

The  present  work  is  devoted  to  the  de- 
scription of  the  various  nests  of  the  differ- 
ent species  of  the  feathered  race ; but  it 
also  includes  a considerable  part  of  the 
science  of  ornithology,  as  the  whole  life 
and  habits  of  the  little  architects  are 
sometimes  detailed.  There  is,  as  usual, 
a very  conspicuous  want  of  method  in  the 
arrangement;  and  had  any  order  what- 
ever been  follow  ed,  we  cannot  help  think- 
ing the  improvement  would  have  been 
great  and  manifest:  at  present,  it  is  quite 
impossible  to  tell  under  what  chapter  any 
particular  bird  may  be  found,  without 
consulting  the  index — an  inconvenience 
which  is  bv  no  means  an  inconsiderable 
one,  and  which  the  author  would  do  well 
to  remedy  should  an  opportunity  occur. 

Most  persons  at  all  acquainted  with 
the  literature  of  the  day  are  pretty  well 

• Library  of  Entertaining  Knowledge:  the  Archi- 
tects e ot  Mirth,  by  J.  Kenuie,  A.  M.  Professor  of 
Natural  History  iu  King’s  College,  Loudon.  Lon. 
dou : Charles  Kuigbt.  Small  Bvo.  pp.  »J0.  18S1. 


aware,  that  those  volumes  of  the  Library 
of  Entertaining  Knowledge  which  refer 
to  natural  history,  are  the  production  of 
Mr.  Rennie,  a gentleman,  who,  notwith- 
standing his  connection  with  the  princi- 
al  supporters  of  the  London  University, 
as  neen  most  liberally  appointed  Pro- 
fessor of  Natural  History  in  King’s  Col- 
lege, the  rival  establishment.  The  read- 
ers of  ‘‘  Insect  Architecture,”  and  “ In- 
sect Transformations  ” in  former  volumes 
of  the  Entertaining  Library,  as  well  as 
those  of  most  of  our  scientific  periodicals, 
are  w ell  acquainted  with  his  love  of  Na- 
ture, and  his  industry  of  observation — 
qualities  which  are  not  less  conspicuous 
in  the  little  work  before  us.  Another, 
however,  must  be  allowed  to  share  the 
honours  of  authorship  in  the  present  pro- 
duction, for  at  least  half  of  its  pages  have 
been  extracted  from  that  magnificent 
work,  Wilson’s  American  Ornithology',  of 
which  we  are  glad  to  see  an  English  edi- 
tion announced,  under  the  superintend- 
ence of  8ir  William  Jardine,  the  talented 
editor  of  the  Constable  Miscellany’s  edi- 
tion of  White’s  Natural  History  of  Sel- 
borne.  Respecting  the  extraordinary 
man  who  wrote  that  work,  and  whose 
name  must  ever  be  pronounced  with  re- 
verence bv  the  mechanics  of  Great  Bri- 
tain, of  whose  ranks  be  was  once  a mem- 
ber, we  find  the  following  highly  inte- 
resting notice  in  the  work  we  are  review- 
ing— a notice  which  ought  to  excite  feel- 
ings of  exultation  and  delight  in  the 
breast  of  every  brother-mechanic  of 
'Alexander  Wilson  : — 

“ With  an  enthusiasm  never  excelled, 
this  extraordinary  man,  who  went  to  the 
United  States  u poor  and  unfriended 
Scotch  weaver,  first  taught  himself,  at  the 
age  of  40  years,  to  draw  and  colour  after 
nature,  then  applied  himself  to  the  study 
of  various  branches  of  knowledge  ; ana, 
having  acquired  the  power  of  writing 
clearly  and  elegantly,  as  well  as  of  de- 
picting by  his  pencil  what  he  saw  in  his 
rambles,  set  out  to  penetrate  through  the 
vast  territories  of  the  United  States,  un- 
deterred by  forests  and  swamps,  for  the 
sole  purpose  of  painting  and  describing 
the  native  birds.  During  seven  years,  in 
which  he  prosecuted  this  undertaking,  he 
travelled  more  than  ten  thousand  miles, 
‘a  solitary,  exploring  pilgrim,’  as  he  de- 
scribes himself.  His  labours  were  re- 
warded with  no  worldly  riches  or  honours, 
for  he  had  the  greatest  difficulty  !u  pro- 
curing subscribers  for  his  splendid  work, 
and  when  a bookseller  at  last,  undertook 
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to  print  and  publish  it,  the  only  remu- 
neration which  the  author  received,  was 
a payment  for  the  mechanical  labour  of 
colouring'  his  own  plates.  But  his  soul 
was  set  upon  the  one  object  of  his  life — 
that  of  giving  a complete  account  of  one 
of  the  most  interesting  portions  of  the 
works  of  the  Creator,  as  far  as  the  vast 
Continent  of  North  America  afforded  him 
opportunities  for  diligent  examination.”  — 
p . fi  • 

This  notice  confirms  us  in  the  idea  we 
threw  out  in  our  review  of  the  “ Pursuit 
of  Knowledge  under  Difficulties,”  that 
the  subject  of  that  volume  might  have 
been  pertinently  illustrated  with  exam- 
ples drawn  from  recent  Biography,  in- 
stead of  being  confined  to  those  of  every 
generation  hut  the  present.  In  fact,  we 
are  convinced  that  a third  volume  on  the 
same  subject,  with  anecdotes  of  living,  or 
lately-deceased  persons  only,  would  prove 
the  most  interesting  of  the  whole: — we 
hope  the  Society  will  adopt  the  hint. 

As  we  have  said,  Wilson’s  work  fur- 
nishes a very  considerable  portion  of  the 
contents  of  the  volume — a circumstance, 
which  is  perhaps  to  be  regretted,  as  it 
might  have  been  best  to  give  in  one 
book  the  Architecture  of  British  Birds 
only,  the  facts  of  which  might  be  ve- 
rified by  the  reader’s  own  observation, — 
and  then,  if  necessary,  to  have  after- 
wards published  a complete  abridgement 
of  Wilson’s  Ornithology  separately — for, 
in  the  present  course,  the  transitions  from 
England  to  America,  from  our  common- 
est household  birds  to  the  rarest-winged 
habitants  of  the  Transatlantic  Continent, 
are  so  abrupt  as  to  destroy  all  harmony 
of  association. 

The  following  remarks  on  a favourite 
hypothesis,  strike  us  as  being  extremely 
to  the  purpose,  and,  indeed,  as  settiug  the 
question,  if  question  it  ever  was,  com- 
pletely to  rest. 

“Although  the  notion  that  man  derived 
the  first  hints  of  mechanical  contrivance 
from  the  lower  animals,  may  at  first  view 
appear  plausible,  it  will  be  found,  when 
traced  circumstantially, no  more  to  accord 
with  the  actual  origin  of  inventions,  than 
the  once  popular  fancy  of  tracing  the 
origin  of  all  human  knowledge  to  the 
Iliad  of  Homer,  or  as  the  Turks  do,  to  the 
Koran  of  Mahomet.  Pope,  who  was 
essentially  the  poet  of  good  sense  and 
reason,  doubtless  believed  that  some  arts 
were  thus  acquired,  whcu  he  said, 


* Learn  of  the  little  Nautilus  to  sail. 

Spread  the  thiu  oar,  and  catch  the  driving  gale;’ 

but  the  fact  itself  appears  very  question- 
able, inasmuch  as  the  various  species  of 
nautilus  ( nautila ) are  not  only  of  ra- 
ther infrequent  occurrence  where  they  arc 
indigenous;  but,  being  confined  totheloea- 
lity  of  warm  latitudes,  they  could  not  have 
afforded  any  hint  of  boat-building  to  many 
tribes,  such  as  the  Esquimaux  or  the  New 
Zealanders.  We  might,  apparently,  with 
as  good  reason,  attribute  the  invention  of 
paper-making  to  wasps  : but  the  recorded 
history  of  paper  would  disprove  the 
theory  ; for  the  manner  in  which  wasps 
make  paper  was  not  known  previous  to 
1719,  though  Reaumur  had  endeavoured  to 
discover  it  for  twenty  years. 

“ Following  up  the  principle  of  ascrib- 
ing human  inventions  to  the  inferior 
animals,  we  might,  in  a similar  manner, 
trace  the  art  of  mining  to  a rabbit-burrow, 
or  a fox-earth  ; or,  to  come  to  our  imme- 
diate subject,  to  the  mined  holes  of  the 
bank-swallow  or  the  sand-martin.” — p.  17. 

These  rational  considerations,  however, 
do  not  prevent  our  author  from  falling 
into  wlmt  we  have  always  considered 
another  vulgar  error — comparing  the 
monotonous  ingenuity  of  certain  insects 
and  birds  w ith  that  of  the  nobler  animal, 
man.  The  absurdity  of  this  idea  must, 
we  think,  be  apparent  to  every  one  who 
lias  ever  wasted  half-a-minute’s  reflec- 
tion ou  the  subject ; and  we  are  sorry  to 
see  it  adopted  by  so  acute  an  observer  as 
Mr.  Rennie.  Doubtless,  many  of  the 
facts  he  adduces,  as  to  the  mechanical 
dexterity  of  birds,  are  sufficiently  sur- 
prising, more  especially  those  which  re- 
late to  the  extraordinary  nests  of  the 
grosbeak  of  Africa,  where  whole  tribes 
take  up  their  residence  in  one  enormous 
mass  of  nicely-executed  basket  work. 
The  details  of  the  housebuilding  of  this 
species  are  very  interesting,  and  given  at 
considerable  length ; but  we  prefer  ex- 
tracting the  account  of  our  British  basket- 
makers. 

“ After  the  preceding  details  of  what 
we  may  well  call  the  marvellous  efforts 
of  birds  in  basket-making,  some  of  our 
own  little  mechanics  may  not  appear  to 
much'bd vantage ; though  their  more  slen- 
der structures  are  equally  suited  to  their 
mode  of  breeding,  and  exhibit  no  small 
skill  in  the  management  of  the  materials. 
The  nests  which  we  allude  to  urc  those  of 
several  of  our  summer  warblers,  some  of 
which,  though  built  by  different  species. 
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aro  so  like  in  appearance,  that  it  requires 
aome  experience  to  distinguish  them. 
Amongst  these  we  may  mention  the  white- 
throat,  and  the  babiliard,  which  are 
known  under  an  endless  variety  of  pro- 
vincial names,  such  as  I'cygy,  ttheelie- 
trhy-bird , Muff,  Cltarlic-m Ckurr, 
Huy-lit , SUUe-crtcpcr , Sfc.  The  nests 
of  these  two  ure  not  distinguishable  in 
the  size,  although  the  birds  differ  consi- 
derably in  this  respect,  each  nest  being 
rather  more  than  two  inches  in  diameter 
within.  We  should  at  first  deem  it  impos. 
siole  to  bring  the  dry,  brittle  stems  of 
catchweed  into  a smooth,  round  form,  yet 
this  is  the  usual  material  of  the  frame- 
work employed  by  these  little  mechanics, 
though  no  sort  of  dry,  slender  stem  comes 
amiss.  These  are  woven  together  in  the 
bosom  of  some  low  bush  of  brambles  or 
thorns,  as  Sepp  has  accurately  figured  if, 
sometimes  so  lightly,  that  the  light  shines 
through  the  meshes,  while  at  other  times 
the  structure  is  of  considerable  thickness. 
A few  long  horse  hairs  are  wound  neatly 
round  the  interior,  with  some  finer  grass. 
In  several  nests  in  our  possession,  how- 
ever, the  hairs  are  in  quantity  sufficient  to 
cover  the  basket-work  of  grass  from  the 
eye.  Whence  Mr.  Bolton  derived  the  no- 
tion that  the  white-throat  uses  spiders* 
webs  as  a binding  materia),  we  cannot 
imagine  ; for,  out  of  some  twenty  speci- 
mens now  before  us,  we  can  detect  nothing 
of  this  sort.  It  is  the  rough  reflexed 
prickies  of  the  catchweed  which  binds  the 
exterior,  and  the  hairs  (probably  glued 
with  saliva),  which  keep  the  inside  in 
shape.  The  chief  distinction  which,  we 
have  detected  in  the  nests  of  these  two 
species,  is,  that  the  white-throat  for  the 
most  part  makes  use  of  a few  roots  in 
lining,  which  the  babiliard  never  does  j 
while  the  latter  seems  fonder  than  the  for- 
mer of  working  tufts  of  willow  down  from 
the  brim  of  the  nest.  According  to  Mon- 
tague, the  nest  of  the  Dartforil  warbler  is 
very  similar  to  that  of  the  white-throat, 
but  usually  contains  furze  twigs,  and  is 
buiit  in  the  top  of  a furze-bush,  where  the 
former  would  not  be  likely  to  occur. 
Though  this  bird  is  said  not  to  be  rare  on 
the  heaths  in  the  neighbourhood  of  Lon- 
don, we  have  not  met  with  its  nest..  We 
observed  the  bird  itself  on  Black  heath, 
suspended  over  the  furze,  and  singing  on 
the  wing  like  a white-throat  or  a titlark, 
as  early  as  the  end  of  February,  1S30 ; 
whence  we  concluded,  that,  notwithstand- 
ing the  severity. of  the,  frost,  it  had  win- 
tered here,  as  it  is  known  to  do  in  Devon- 
shire. * — F. ‘231.  / 

9 * a 

With  this  extract  we  must  conclude. 


The  work  is  got  up  in  the  usual  style  trf 
the  books  sent  forth  by  the  Society',  al- 
though we  feel  bound  to  observe,  that 
the  wood -cuts  are,  although  far  from 
despicable,  not  such  as  we  might  natu- 
rally look  for  when  that  species  of  en- 
graving has  been  brought  to  such  a 
pitch  of  perfection  as  it  has  risen  to  in 
the  present  day.  Many  of  them  are 
extremely  coarse,  and  we  cannot  but 
think,  that  if  a publisher,  and  not  a 
Society,  had  had  the  getting  up  of  the 
book,  these  things  would  have  been 
managed  better. 

We  are  happy  to  observe,  that  Mr. 
Rennie  has  announced  a new  edition  of 
that  valuable  work,  Montague’s  Orni- 
thological Dictionary,  of  which,  indeed, 
he  has  made  ample  use  in  the  present 
publication — And,  we  hope,  that,  for  the 
future,  the  “ Library  of  Entertaining 
Knowledge”  will  be  more  regular  in  its 
times  of  appearing — for,  we  believe  it  is 
nearly  half-a-year  since  the  publication 
of  the  volume  immediately  preceding 
the  14  Architecture  of  Birds.” 


Kites. — Sir,  In  the  number  of  your  Magazine  for 
lest  Saturday,  a correspondent  suggests  the  use  of 
kites  for  various  purposes  in  nautical  affairs.  I beg 
leave  to  add  one  to  the  number.  Supposing  a 
vessel  to  have  struck  on  shore  (or  near  to  shore},  a 
kite  might  be  hoisted  with  great  rapidity,  with  a 
magazine  of  powder  attached,  of  about  fi  pounds 
weight,  to  be  lired  by  a fusee  to  explode  in  a certain 
time,  by  which  means  the  kite  would  be  disengaged 
or  destroyed,  and  the  rope,  with  a grapucl  previously 
attached,  would  fall  to  the  ground.  The  people  on 
shore  could  then  haul  a rope  from  the  ship,  and  so 
save  the  people  ou  board.— Yours,  & e.,  F—  S— — . 
— London,  May  23,  1831. 

INTERIM  NOTICES. 

We  cannot  gather  from  Mr.  I.  Dudley’s  note  whe  - 
ther  he  disclaims  the  pamphlet  alluded  to,  or  not. 

• Communications  received  from  P.  W.  — Mr. 
Fowler— A.  X — D.  I.  E.  F.— Mr.  G.  Davies— A 
Young  Geometrician — A Reader  at  Birmingham— 
Mr.  J.  Bayuham — Dr.  Pearce. 


LONDON:  Published  by  M.  SALMON,  at  the 
Mechanics*  Magazine  Office,  No.  113,  Fleet  Street, 
where  Communications' (poet  paid}  are  requested 
to  be  addressed. 

M.  SALMON,  Printer,  Fleet  Street. 


Digitized  by 


ittectamcg*  iWaga^tne, 

MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  409. 

j7*' 

1 


SATURDAY,  JUNE  11,  1831*  [Pric®  3 d. 

« 


BERTIN’S  ACENTRIC  WHEEL. 


’ 71  j til 

V \ ^ ri,  •"*  li  • 

* M .or?"  I. 

dr  yy  1 i-Vv  i'|  |Ih  *r 

* r&A  > , ittiflKi  it  WIill, 

»4*L  / : It  ■ 

* r 1 ipitiri^t  .a* 

Mil  &*■*  ♦*» , *»** 

vt^  mIi  •»*  » » 1 

r4 

S' 

l * ♦*»  W »-J 

. ouHo  •»*' 


VOL.  XV, 


Q 


9 


226  DESCRIPTION  OF  A NEW  ACENTRIC  WHEEL. 


DESCRIPTION  OF  A NEW  WHEEL,  PARTICU- 
LARLY APPLICABLE  TO  CAPSTANS  AND 
SAW-MILLS,  INVENTED  BY  MR.  BER- 
TIN.  WITH  A COMPARATIVE  SUMMARY 
OP  EXPERIMENTAL  RE8ULTS-r-C0MMU- 
NICATED  BY  THE  INVENTOR. 

The  name  Acentric  has  been  given  to 
a wheel,  that  has  neither  axis  nor  radii, 
and  which,  consequently,  does  not  re- 
volve round  a pivot,  like  ordinary  wheels. 
It  is  compounded  of  the  word  centric , 
and  the  privative  monosyllable  a of  the 
Greeks:  it,  therefore,  conveys  the  idea 
of  a wheel  that  moves  without  resting  on 
its  centre  or  fulcrum. 

The  construction  of  the  acentric  wheel 
is  such  as  to  afford  a new  and  advan- 
tageous application  of  the  curved  lever 
in  machinery:  properly  speaking,  it  is 
nothing  more  than  a ring  indented  on 
its  convexity,  and  capable  of  being  so  on 
its  concavity  if  need  be,  and  which  re- 
volves on  its  interior  upon  an  arc  of  a 
circle  furnished  with  steel  rollers,  and 
firmly  secured  upon  a strong  prop. 

The  acentric  wheel  may  be  applied 
with  advantage  in  every  machinery  what- 
ever: the  first  use  derived  from  it  has 
been  in  the  construction  of  capstans  and 
saw-mills. 

Fig.  1 is  an  end  view,  and  fig.  2 a 
side  view  of  this  wheel. 

On  an  iron  frame,  an  axis  has  been 
disposed,  with  a crank  at  one  end,  A,  its 

Comparative 

A man  acting  upon  the  handle  of  a 
wheel  and  axle,  effected  1 1 6 great  dyna- 
mic unities. 


According  to  Coulomb,  the  force  ex- 
erted by  a man  for  a continuance  of 
action  on  the  handle  of  a winch  does  not 
exceed  14  lbs.  In  general,  the  velocity 
of  rotation  of  the  handle  of  the  winch  is 
such  that  a given  point  in  it  describes  in 
a minute,  from  20  to  22  circumferences 
of  7 feet  7 inches  § each. 

The  duraliou  of  effective  labour  is 
about  6 hoursdn  a day.  Upon  this  hy- 
pothesis the  daily  action  is  the  product 
of  three  numbers,  14  lbs.;  6 h.  x 60  min., 
20  circumferences,  x 7 feet  7 inches 
or  116  great  d>n«mic  unities,  or  232,000 
lbs.,  raised  3 fleet  finches 

According  to  the  foregoing  calcu- 


radius  measuring  12 inches  atihe  op- 

S)site  end  of  the  axis  is  fixed  a pinion 
, 3 inches  £ in  diameter,  and  which  we 
call  the  moving  pinion.  This  pinion 
catches  in, the  ci>gs  or  notches  of  an  acen- 
tric wheel,  C,  25  inches  i in  diameter. 

This  wheel,  C,  indents  also  writh  a 
pinion,  D,  4 inches  -fa  in  diameter,  fixed 
on  a separate  axis,  at  the  opposite  ex- 
tremity of  the  acentric  wheel,  where  the 
moving  pinion  B acts. 

The  axis  of  the  pinion  D also  bears  a 
pinion,  E,  6 inches  ,V  in  diameter,  which 
indents  in  a wheel,  F,  17  inches  in 
diameter,  that  is  supported  by  an  axis 
running  throi^gh  the  centre  of  the  acen- 
tric wheel.  The  latter  axis  moves  a 
cylinder,  of  cast  iron,  4 inches  -fa  in  dia- 
meter, on  which  the  power  of  resistance 
is  made  to  act.  it  is  a fly-wheel,  3 feet 
2 inches  in  diameter. 

It  is  easy,  with  these  data,  to  deter- 
mine by  calculation  the  ratio  between 
the  power  of  motion  and  that  of  resist- 
ance, when  there  is  an  equilibrium : this 
ratio  is  as  I to  37  TaT. 

To  show  the  saving  of  labour  effected 
by  means  of  the  acentric  wheel,  the  fol- 
lowing comparative  statement  has  been 
drawn  up.  The  performances  in  the  left 
hand  column  are  taken  from  Hachette’s 
“ Trait6  des  Machines  Elemenuur6s:** 
those  in  the  right-hand  column  are  the 
results  of  experiment^  carefully  made 
with  the  new  wheel. 

Statement. 

A man  acting  upon  the  handle  of  an 
acentric  wheel  and  axle,  effected  147 
great  dynamic  unities. 

A man  exerting  an  effort  of  14  lbs. 
upon  the  winch  of  an  acentric  wheeled 
capstan,  makes  it  describe  in  a minute 
from  24  to  26  circumferences  of  6 feet 
7 inches  -J  each. 


The  duration  of  effective  labour  is  6 
hours  : upon  this  hypothesis,  the  daily 
action  is  the  product  of  three  numbers, 
14lbs:  6 h.  X 60  min. : 24  circumfer- 
ences, X 6 feet  7 inches -J;  or  147  great 
dynamic  unities,  or  294,000  lbs.  raised 
3 feet  3 inches  £. 

A workman  employed  at  the  handle 
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lations,  a workman  employed  at  the  of  an  acentric-wheel  and  axle,  performed 
handle  of  a wheel  and  axle,  performs  as  as  follows; 
follows : 


1st.  With  an  exertion  of  14  lbs.  he 
lifts  644  11)5.  in  one  minute,  with  a ve- 
locity of  3 feet  3 inches  to  20  circum- 
ferences of  7 feet  7 inches  | each. 

2nd.  With  an  exertion  of  14  lbs.,  he 
raises  214  lbs.  8 feet  7 inches  in  20  cir- 
cumferences of  7 feet  7 inches  J each. 


0 

1st.  With  an  exertion  of  14  lbs.  he 
lifts  818  lbs.  in  one  minute,  with  a velo- 
city of  3 feet  3 inches  -fr,  to  24  circumfer- 
ences of  6 feet  7 inches  | each. 

2nd.  With  an  exertion  of  14  lbs.,  he 
raises  307  lbs.,  8 feet  7 inches,  in  24 
circumferences  of  6 feet  7 inches  \ each. 


General  Summary , showing  the  daily  result  with  the  same  expenditure  of  force , and 

with  equal  velocity. 


By  the  old  Machines. 

In  6 hours  of  effective  labour,  exerting 
constantly  an  cfTort  of  14  lbs.,  a man  has 
raised : 

1st  232,000  lbs.  3 feet  3 inches 
2nd.  77,000  lbs.  8 feet  7 inches. 


By  the  Acentric  Wheel. 

I n 6 hours  of  effective  labour,  exerting 
constantly  an  effort  of  14  lbs.  a man  has 
raised : 

, 1st.  294,807  lbs.  3 feet  3 inches!. 

2nd.  98,269  lbs.  8 feet  7 inches. 

» ptii ifjJr  f 1 


| • • .4  • 4*  I.  /I 

• It  is  to  be  observed,  that  in  making 
this  comparative  calculation,  all  circum- 
stances have  been  supposed  equal,  except 
the  usage  of  the  acentric-wheeled  cap- 
stan.• 

It  is  easy  to  conceive,  from  these  ex- 
planations, the  great  advantages  to  be 
derived  from  the  U6e  of  the  acentric 
wheel.  They  are  proved  by  the  com- 
parison jnst  made  between  the  capstans 

' '■  ‘> ! •• 


on  the  old  and  new  system  ; and  similar 
benefits  may  also  be  derived  from  every 
description  of  rollers  where  the  acentric 
wheel  is  used. 

in  fine,  it  may  be  substituted 
equal  advantage  to  the  wheel  conveying 
the  power  of  motion  in  hydraulic  ma- 
chines, steam-engines j in  cases  requiring 
a high  degree  of  pressure;  in  wine, 
cider,  and  oil  presses,  See.  &c. 

r i .*  * 
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WOOD  ON  RAILWAYS. 

(Concluded from  yegtZlS.) 

Mr. Wood  adds  to  his  narrative  of  the 
Locomotive  Competition  of  1829,  an 
account  of  some  experiments  subse- 
quently made  with  the  Novelty  and 
Kocket,  after  they  had  undergone  con- 
siderable improvements ; and  also  with 
the  Phoenix  (erroneously  called  in  one 
/ 1 f i ..i  • i'll-  . >1  -■u.’-i 


place,  p.  400,  the  Meteor),  and  Arrow, 
two  new  engines  constructed  by  Mr. 
Stephenson. 

The  following  T^ble  shows  the  com- 
parative economy  of  these  different  en- 
gines, as  determined  by  these  experi- 
ments, and  contrasted  with  the  Sans 
Pareil ; — 


♦ 

r;-J  ; j 

. 

)t  v,\  iM. 

No. 

. •/'  ;■  : H 

Engine*. 

Average  rate  of 
speed  in  miles 
per  hoar. 

i ’ ' 

Consumption  of 
coke  in  lbs.  per. 
l»  permit.. 

no  »Vt  .i» 

'••••’  1 

Rocket 

’ 14  , ‘ 

2*41 

-u 

2 1 

Sans  Pareil;.... . 

15 

2-47 

0*918 

<;>.  i \ 
40ii  t i):-  1 

3 

Novelty......... 

'8 

4 

Phoenix 

12 

1*42 

j/j i .i  " 

M .o?r 

iicr*  »{  V 

5 

Arrow. 

■ ■ - ‘ .'I*.'  V 

12 

1*25 

; ^ ":n-  \ 

i » (ihrnujp  t <■  Uiw  .liuJouicmflni  i ivt 
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' Mr.  Wood  thinks,  that  the  consump- 
tion of  the  Phoenix  (No.  4)  may  be 
taken  as  a fair  practical  average';  but 
Mr.  Stephenson  has  informed  him,  that 
u from  some  recent  experiments,  he  finds 
the  economy  of  the  Planet  engine  much 
greater,  and  that  *666 lbs.  per  ton.  gross, 
or  1 lb.  per  ton.  of  goods,  will  cover  all 


waste  with  that  engine. H He  observes, 
however,  very  truly,  that  “ the  poicer,  is 
in  strict  proportion  to  the  quautity  of 
water,  which  the  engine  is  capable  of 
evaporating  in  a given  time:"  and  he 
favours  us  with  another  table,  illustra- 
tive of  the  capabilities  of  three  of  the 
engines,  in  this  point  of  view  : — 


Engine*. 

* 

Quantity  of  coke  con* 
•umJ  in  lbs. 

• 

Quantity  of  watei 
evaporated  in  gal- 
lons. 

Gallons  of  water 
evaporated  per 
hour. 

Rocket 

. 650 

370 

185 

Arrow  

900 

550 

275 

Phoenix 

850 

430 

215 

The  power  to  be  assigned  to  these 
engines,  in  virtue  of  the  quantities  of 
steam  generated  by  them  respectively ; 
Mr.  Wood  thus  estimates: — 

“The  power  being,  as  before  staled, 
in  strict  proportion  to  the  quantity  of 
water  evaporated,  or  steam  generated 
per  hour,  we  have  in  the  “ Arrow  En- 
gine** 275  gallons,  equal  to  501,328  cubic 
inches  of  steam,  at  50  lbs.  pressure  per 
square  ineh,  evaporated  per  hour.  This 
will  give  2,088,666 lbs.  pressure  per  foot 
per  minute ; and  if  we  take  SO  per  cent,  as 
the  effective  power,  we  have  626,659  lbs. 
moved  one  foot  per  minute.  If  we  sup- 
pose 15  miles  per  hour,  or  1320  feet  per 
minute,  the  average  rate  of  travelling, 
this  quantity  of  steam  would  give  474  lbs. 
moved  at  that  rate  ; we  may,  therefore, 
safely  estimate  the  powers  of  these  en- 
gines at  30  tons  gross,  conveyed  at  the 
rate  of  15  miles  per  hour,  including  any 
casual  stops  ; which  would  leave  174  lbs. 
for  that  resistance  which  is  peculiar  to 
those  engines  ; or  the  power  expended  in 
effecting  their  locomotion,  which  is  con- 
siderably greater  than  is  required  ; being 
only  the  resistance  of  the  axles,  and  the 
wheels  upon  the  rails,  more  than  that  of 
ordinary  engines.*' — P.  413. 

**  But,”  Mr.  Wood  very  prudently 
adds : 

“ In  assigning  this  performance,  we 
trust  we  have  kept  quite  wltbiu  the  capa- 
bilities of  these  engines,  even  in  their 
presmt  state  of  improvement.  We  can- 
not, however,  suppose  that  they  will  re- 
main in  this  state  ; the  powerful  direc- 
tion of  public  attention  to  them,  and  the 
very  important  consequences  likely  to 
remit  from  the  oconomy  and  dispatch  in 
interior  communication,  will  doubtless 
ensure  them  further  improvement;  and. 


therefore,  in  assigning  a performance 
equal  only  to  their  present  capabilities, 
we  are  liable  to  fall  into  the  same  error 
as  in  the  former  edition  of  this  work. 
Still  we  prefer  this  mode,  rather  than  to 
affix  a performance  which  depends  upon 
adventitious  circumstances;  and  which, 
if  not  realized  in  practice,  might  be  at- 
tended with  injurous  consequences.'* — 
P.  414. 

It  would  seem,  however,  that  the 
“ mareh  of  improvement”  had  overtaken 
Mr.  Wood,  even  while  committing  this 
saving  clause  to  the  press;  for  though 
he  here  estimates  the  maximum  effect 
of  the  best  engines  now  iu  use,  to 
be  only  30  tons  gross  weight , conveyed 
at  the  rate  of]  5 miles  an  hour,  he  shortly 
afterwards  gives  an  account  of  some 
performances,  by  a still  newer  engine  of 
Mr.  Stephenson’s,  called  the  “Planet,** 
which  exhibit  a more  favourable  result 
by  twenty-five  per  cent. 

” The  cylinders  (of  the  Planet)  are 
II  inches  diameter ; length  of  stroke,  16 
inches  ; area  of  cylinders,  = 190  inches, 
which  moved  through  32  inches  in  each 
revolution  of  the  wheels,  =6060.  The 
diameter  of  the  wheels  is  5 feet ; circum- 
ference, 188  4;  the  resistance  of  40  tons 
is  4001 bs.,  whence  188*4  x 400=  79360; 
therefore,  VcW  1 3lbs.  per  square  inch 
upon  the  piston,  effective  pressure,  to 
overcome  a resistance  equal  to  40  font, 
moved  at  the  rate  q/'  15  miles  an  hour  ; 
which,  with  steam  of  the  elasticity  of 
501  bs.  per  square  inch,  is  an  effective 
pressure  of  2b  per  cent.  The  number  of 
strokes  per  minute  being  84,  velocity  of 
piston  224  feet  per  minute.  We  shall 
now  ascertain  if  the  boiler  is  capable  of 
generating  a sufficient  quantity  of  steam 
to  keep  up  an  adequate  supply  at  dOlbs. 
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pressure  per  square  inch.  The  area  of 
the  two  cylinders  is  0060  x 84  strokes  per 
minute  =»  510,720  cubic  inches  of  steam 
expended  every  minute.  We  find  that  the 
Arrow,  whose  powers  of  generating  steam 
is  not  equal  to  the  Planet,  evaporated  275 
gallons  per  hour,  or  <456  gallons  (query, 
4*158  gallons?)  per  minute;  which  will 
give  about  501 ,326  cubic  inches  of  steam 
at  501  bs.,  or  510,7*20  cubic  inches  at  491bs. 
increasing  the  effective  pressure  from  26 
to  26  5 per  cent.  We  have  previously 
found  that  these  engines  are  capable  of 
yielding  an  effective  power  of  upwards  of 
SO  per  cent,  of  the  pressure  on  the  pis- 
ton.”—P.  420. 

Mr.  Wood  adverts  also  to  the  still  more 
remarkable  results  latterly  obtained  by 
Messrs.  Braithwaite  and  Ericsson,  through 
the  substitution  of  the  exhausting  process 
for  the  blast;  and  frankly  admits,  that 
more  is  to  be  expected  from  engines  with 
boilers  on  their  plan  than  from  any  of 
Mr.  Stephenson’s : — 

“ The  principle  of  exhausting  or  pro- 
ducing a current  of  air  for  combustion  by 
mechanical  means,  atloiva  the  irhule  of  the 
ntrful  heal  to  be  abstracted — none  being 
required  to  produce  a draught  in  the 
chimney,  as  in  engines,  the  process  of  the 
combustion  of  the  fuel  in  which  is  kept 
up  by  the  rarefaclion  in  the  chimney  ; 
and,  therefore,  we  should  expect  in  time  a 
considerable  effect  produced,  both  in  the 
economy  of  fuel  and  also  of  perform- 
ance.”— P.  411. 

Mr.  Wood  gives  (in  his  Appendix)  the 
statement  by  Messrs.  Nimmo  and  Vig- 
noles  of  the  “ experiments  made  at  Mr. 
Laird’s  works,  Birkenhead,  with  a low- 
pressure  boiler  on  the  exhausting  princi- 
ple of  Messrs.  Braithwaite  and  Ericsson,” 
(see  Mecli.  Mag.  vol.  xiii.  p.  235)  and 
the  result  of  these  experiments  he  admits 
to  be  “ surprising.”  But  lie  thinks  this 
result  may  have  been  owing  44  to  the 
length  of  the  flues” — 45  feet — a length 
which  lie  imagines  it  would  he  44  rather 
difficult  to  obtain  in  a locomotive-engine.” 
Why  difficult?  The  length  of  the  tube 
in  the  Novelty  was  36  feet,  and  that  was 
an  engine,  taken  altogether,  of  remark- 
ably small  dimensions,  ft  seems  to  us, 
however,  that  Mr.  Wood  misapprehends 
the  principle  of  Messrs.  Braithwaite  and 
Ericsson’s  boiler,  when  he  supposes  that 
an  extreme  length  of  tube  is  necessary  to 
its  successful  developement.  That  prin- 
ciple consists  in  generating  a greater 
quantity  of  steam  in  a given  time  from  a 


given  extent  of  tubular  surface,  than  has 
ever  hitherto  been  done.  Neither  does 
the  efficiency  of  the  new  method  Messrs. 
Braithwaite  and  Ericsson  have  adopted 
for  this  purpose  rest  on  the  experiment  at 
Birkenhead  ; for  there  has  been  a 44  loco- 
motive-engine” actually  constructed  on 
their  exhausting  plan ; and,  so  far  as  re- 
• gurds  the  matter  of  generating  steam, 
worked  with  the  greatest  success.  We 
allude  to  the  William  the  Fourth.  What 
the  length  of  its  lube  is  we  do  not  at  pre- 
sent recollect — whether  30,  40,  or  50  feet 
— but  this  much  is  certain,  that  with 
such  a length  of  tube  as  has  not  increas- 
ed the  total  weight  of  the  engine  beyond 
six  tons,  (about  the  weight  of  the  Planet) 
it  produced  even  a greater  quantity  of 
steam  than  the  stationary-boiler  at  Birk- 
enhead. The  quantity  of  water  evapo- 
rated in  the  course  of  one  hour,  in  the  ex- 
periments related  by  Messrs.  Nimmo  and 
Yiguoles,  (and  which  Mr.  Wood  calls 
44  surprising”)  was  4 1 $ cubic  feet ; while 
the  quantity  evaporated  in  a trial  with 
the  William,  on  the  24th  of  September 
last,  during  the  same  time,  was  48  cubic 
feet  (see  Mecli.  Mag.  vol.  xiv.  p.  365.) 
Now,  as  Mr.  Wood  has  said,  and  said 
truly,  44  the  power  beiug  in  strict  propor- 
tion to  the  quantity  of  water  evaporated, 
or  steam  generated,  per  hour,”  and  the 
quantity  evaporated  by  the  William  be- 
ing greater  than  what  is  recorded  in  Mr. 
Wood’s  book  of  any  of  Mr.  Stephenson's 
engines — we  cannot  surely  have  been  far 
wrong  in  maintaining  (vol.  xiv.  p.  40), 
that  it  must  be  owing — not  to  any  defect 
in  the  principle  of  this  engine — but  44  to 
some  defect  in  the  details  of  the  ma- 
chinery, admitting  of  a remedy,  or  some 
unskillulness  of  management,  which 
ought  not  to  have  occurred,”  that  it  has 
not  ere  now  surpassed  in  its  perform  a u?es 
any  engine  produced  by  Mr.  Stephenson 
prior  to  the  date  of  Mr.  Wood’s  publica- 
tion. The  boiler  of  the  William  appears 
to  have  done  its  duty  admirably,  but  the 
boiler  lias  not  had  fair  play. 

Mr.  Wood  anticipates  that  the  uelght 
of  the  engines  44  will  be  reduced  as  im- 
provements go  on but,  as  usual  with  him, 
the  prediction  and  the  event — so  far  as 
we  have  yet  penetrated  into  the  future — 
are  very  much  at  variance.  The  weight  of 
the  Planet  is  between  five  and  six  tons*; 
tlie  weight  of  the  Samson,  which  has  re- 
cently performed  such  wonders,  is  nearly 
nine.  We  rather  think  there  is  but  little 
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WOOD  ON  RAILWAYS. 


to  be  hoped  for  on  the  score  of  reduction 
in  weight — on  plain  rails,  at  least,  where 
as  you  increase  the  weight  drawn,  you 
must  of  necessity  increase  the  weight  of 
the  moving  power,  in  order  to  obtain  the 
requisite  gripe  or  adhesion.  If  we  are 
right  in  our  view  of  the  matter,  the  fol- 
lowing observations  by  Mr.  Wood,  on  the 
propriety  of  meeting  an  increase  in  the 
weight  of  the  engines  by  an  increase  in 
the  strength  of  the  rails,  will  be  found 
particularly  deserving  of  attention  from 
railway  proprietors : — 

44  When  we  consider  the  trifling  pro- 

Jiortion  which  the  additional  weight  of  a 
ew  pounds  per  yard  of  iron,  applied  to 
Increase  the  strength  of  the  rails,  bears  to 
the  whole  cost  of  the  railway,  we  cannot 
suppose  that  the  addition  of  20  or  30  cwt. 
in  the  weight  of  an  engine  above  that  of 
the  ordinary  carriages  will  be  put  in  com- 
petition with  the  permanent  economy  in 
the  means  of  transit  by  such  a trifling  in- 
crease of  expenditure.  At  the  same  time, 
we  beg  to  be  understood,  that  we  are  not 


an  advocate  for  the  use  of  heavy  engines, 
but  only  for  the  application  of  engines  of 
such  powers  as  are  capable  of  effecting  a 
maximum  result ; if  such  can  be  applied 
without  more  injury  to  the  rails  than 
what  arises  from  the  common  carriages  j 
or  if  such  application  can  be  effected  with 
a like  result  by  the  addition  of  a few 
pounds*  weight  of  iron  per  yard.  On  the 
Liverpool  and  Manchester  line  the  entire 
cost  of  the  rails  constitutes  less  than  6 
per  cent,  of  the  whole  expense  of  the  rail- 
way • and  that  weight  per  yard  which 
would  increase  their  strength  more  than 
one-half,  would  not  be  equal  to  2 per 
cent,  of  the  whole  expenditure,  or  2r.  fid. 
per  liueal  yard  of  single  railway.”— 
P.  416. 

Whatever  improvemeuts  may  yet  take 
place  iu  locomotive  steam-engines,  it  is 
certain  that  they  must  ever,  and  under 
all  circumstances,  he  vastly  superior  to 
auy  animal  power  that  can  be  employed. 
The  following  table,  furnished  by  Mr. 
Wood,  places  this  fact  in  a very  striking 
light : — 


Velocity  in 
miles  per 
hour. 

Load  taken 
iu  tons. 

Distance 
travelled 
per  day. 

Effective  perform- 
ance in  tons.  con. 
veyed  one  mite. 

Number  of  borses 
equal  to  ttie  Loco- 
motive L uj;  me. 

Locomotive  Engine 
Horses -f 

12 

2* 

10 

45 

12 

3* 

96 

20 

13 

4320 

240 

43*8 

18 

9S 

The  power  of  locomotive-engines,  at  all 
rates  of  speed,  within  those  attainable  by 
horses,  is  always  the  same ; but  that  of 
the  animal  diminishes  in  proportion  to  liis 
rate  of  going ; and  hence  the  prodigious 
disparity  which  the  preceding  table 
exhibits. 

On  the  Stockton  and  Darlington  Rail- 
way, where  horses  are  still  employed  to 
perform  part  of  the  work,  a very  useful 
expedient  has  been  adopted  to  increase 
their  efficiency,: — 

**  Great  part  of  the  traffic  upon  that 
railway  is  in  one  direction  ; and  portions 
of  the  railway  In  the  direction  which  the 
load  is  to  be  conveyed,  has  a considerable 
descent,  equal  to  that  which  causes  the 
carriages  to  run  of  themselves.  A low 
platform -carriage  is  provided  and  taken 
with  the  train  ; and  upon  the  parts  of  the 
'road  where  the  descent  is  so  great  as  to 
overcome  the  friction,  and  the  carriages 
descend  by  the  force  of  gravity,  the 
horse  is  made  to  mount  the  platform,  and 
is  carried  down  by  the  toad.  The  effect 


of  this  is,  that  the  horse  is  enabled  to  per- 
form a much  greater  distance  than  if  be 
travelled  the  whole  way  ; and  it  is  asto-^ 
nishing  how  soon  the  horse  becomes  ac- 
customed to  and  fond  of  subverting  the 
adage,  4 the  cart  before  the  horse,*  by 
making  the  cart  carry  the  hor»e.  Mr. 
Story  has  favoured  us  with  the  following 
particulars  of  the  iucrease  of  effect  by  the 
adoption  of  this  expedient : — 

4 Previous  to  carriages  being  used  for  the 
horses  to  ride  on,  a week’s  work  of  6 days, 
was—. 

87  miles,  with  12  tons  of  coals,  and 
5£  tons  empty  carriages. 

87  ditto,  with  tons  empty  car- 
riages. 

Tot.  174  miles. 

1 A week’s  work  after  using  the  horse-car- 
riage was — 

120  miles,  with  12  tons  of  coal,  and 
5^  tons  empty  carriages. 

120  miles,  with  5$  tons  empty  car- 
riages. 

Total  240  miles. 
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kAi»4kfr.  Stsrj  observes,  “this  is  nearly 
l-Jrd  more  work,  aud  the  horses  improved  in 
condition,  whereas,  formerly  the  horses  grew 
worse  iu  condition.” — P.  302. 

Mr.  Wood  concludes  with  a Chapter 
ou  the  “ Comparative  Performances  of 
Motive  Power  ou  Canals  and  Rail- 
roads;” but  as  this  has  involved  him  in 
a controversy  on  the  subject  with  the 
Forth  aud  Clyde  Canal  Company, 
which  we  shall  afterwards  have  occasion 
to  notice — we  shall  content  ourselves 
ter  the  present  with  observing,  that 
however  erroneous  Mr.  Wood  may  be 
in  a few  of  his  deductions,  he  does  not 
appear  to  us,  upon  the  whole,  to  have 
materially  over- rated  the  superiority  of 
the  Railway  syetem. 

As  Mr.  Wood’s  work  will  probably 
reach  another  edition,  we  shall  take 
leave,  before  parting,  to  add,  for  his 
consideration,  a few  suggestions  for  its 
improvement  in  a literary  point  of  view. 

1 n the  first  place,  we  think  it  might,  with- 
out any  injury  to  the  matter  of  it,  be  re- 
duced at  least  one-third  in  si/e,  and  if  also 
printed  in  a cheaper  form,  the  number 
of  its  readers  would  be  thus  multiplied 
tenfold.  Its  merit  aud  its  hulk  are  not 
at  all  in  due  proportion.  There  are 
many  experiments  related  which,  con- 
ceived in  error,  or  conduced  incor- 
rectly, furnish  no  certain  results,  and 
wct«,  therefore,  undeserving  of  relation  ; 
there  are  others  recorded,  which  subse- 
quent and  more  complete  investigations 
have  rendered  no  longer  of  any  utility ; 
and  there  is  throughout  a great  prone- 
ness fo  redundancy  and  repetition.— 
In  the  arrangement  of  tl»e  materials  of 
the  book  there  is  also  much  room  for  im- 
provement; there  is  a great  show  of  order 
and  classification,  hut  in  reality  very  lit- 
tle; almost  every  chapter  contains  many 
things  which  ought  to  have  been  trans- 
ferred to  some  other  chapter.  But  per- 
haps the  worst  of  ail  the  faults  of  the 
hook  is  the  uutLor’s  excessive  fondness 
for  algebraic  symbols.  The  legitimate 
purpose  of  such  symbols  is  to  simplify 
calculation ; hut  with  Mr.  Wood  they 
too  often  serve  only  to  perplex  and  mys- 
tify— to  make  something  that  could  have 
been  rendered  extremely  plain  by  the 
help  of  common  arithmetic,  impenetrably 
obscure  to  the  great  majority  of  readers. 
Mr.  Wood  should  recollect  that  his  trea- 
tise professes  to  he  a **  practical”  one ; 
aud  unless  it  be  a settled  point  that  it  is 


incompatible  with  the  scieulitio  dignity 
of  a “ Colliery  Viewer  and  Member  of 
the  Institution  of  Civil  Engineers”  to 
write  plain  English,  lie  should  so  alter 
and  amend  it  dial  all  “ practical”  men 
may  readily  understand  it. 


KETUKN  OV  THE  SlLVfcK  COIN  frKOM  THE 
COLONIES. 

Sir, — Considerable  surprise  has,  during 
the  last  month,  been  expressed,  at  the  re* 
turn  of  nearly  the  entire  amount  of  Eng- 
lish silver  coin,  which,  since  1819,  had 
beeu  exported  to  the  colonies. 

With  the  single  exception  of  the  United 
Kingdom  since  1819,  silver  is,  including 
one  and  all  of  the  English  colonies,  the 
monetary  standard  of  value  throughout 
the  world.  Therefore,  the  United  States, 
without  altering  the  value  of  one  con- 
tract, either  home  or  foreign,  in  the  ses- 
sion of  Congress  just  concluded,  raised 
the  United  8 tales  Mint  price  of  the 
pound  of  gold  to  16  pounds  of  silver; 
which  is,  and  has  been,  the  South  Ame- 
rican Mint  priee  since  1776.  The  Eng- 
lish Mint  price  is  I4'159. 

Were,  then,  a Canadian,  West  Indian, 
Gibraltar,  or  any  other  English  colonial 
merchant,  to  exchange  16  pounds  of  sil- 
ver for  I pound  of  gold,  while  in  the 
English  market  he  may  exchange.  14*159 
pounds  of  silver  for  1 pound  of  gold* — his 
friends  would,  without  much  exertion  :oi 
humanity,  apply  for  a Commission,  “ to 
inquire  whether  be  were  competent;  to 
manage  his  own  aflhirs.”  u. 

The  Quarterly  Review  says,  “ wo  are 
a nation  of  vory  dull  book-keepers,”  (wrho 
have  kept  tho  books  ?)  The  Reviewer  is 
right.  Tho  par  of  exchange  with  China 
it)  83J;.  The  East  India  Company  charge 
but  80 — which  our  economists,  to  whom 
the  Americans,  French,  Russians,  and 
Dutch,  have  abandoned'  the  science  of 
adding- to  “ the  Wealth  of  Nations”  by 
>thc  arithmetical  rule  of  substruction,  arc 
pleased,  (we  mustchuruuhly  suppose  in 
blind  ignorance  of>  the /mtr6ictf  of  the  Re- 
mainder of  the  world)  to  reduue.  to  08. 
The  English  bounty  to  the  rival  marine 
of  the  United  Stales  is  15^  pence  on 
every  Chinese  ounce,  or  talc  of  stiver,  at 
900  fineness!!!  This  extraordinary 
science  beiug  too  profound  for  the  colo- 
nists, our  former  political  economists 
” aTe  repaid  in  their  own  coin.” 
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PLAN  FOR  ACCELERATING  THR  • OP  PLY  OF  WATER  AT  FIRES. 


In  March,  1830,  (last  year)  the  Ca- 
nadians, without  either  rent,  tithes,  or  di- 
rect taxes,  determined  the  value  of  the 
English  shilling,  with  reference  to  the 
North  and  South  American  price  of  sil- 
ver at  one  shilling  and  twopence. 

The  colonists,  in  rejecting  the  English 


currency,  have  determined  the  fact,  that 
the  industrious  of  the  United  Kingdom 
have  been  compelled  to  support  the  dear- 
est  currency  in  the  world,  and,  in  the 
same  time,  to  supply  the  world  with  the 
cheapest  manufactures. 

Yours,  &c.  T. 


PLAN  FOR  ACCELERATING  THE  8UPPLT  OF  WATER  AT  FIRES. 


Sir,  — Having  lately  witnessed  the 
breaking  out  of  several  calamitous  fires, 
I could  not  fail  to  notice  the  length  of 
time  that  almost  always  elapsed,  after 
the  arrival  of  the  engines,  before  they 
began  to  play.  I observed  that  this 
sometimes  arose  from  the  absence  of  the 
turncock,  but  more  frequently  from  the 
time  required  to  form  a dam.  Nor  was 
the  progress  made  by  the  flames  in  the 
mean  while  the  only  thing  to  be  regret- 
ted ; for  when  a dam  was  at  length 
formed,  the  street  pavement  had  to  be 
broken  up  for  the  purpose,  and  a great 
deal  of  loose  sand  and  gravel  being  thus 
intermixed  with  the  water,  particles  of 
it  would  insinuate  themselves  (in  spite  of 
patent  valves  and  every  other  precaution) 
into  the  cylinders  of  the  pumps,  and,  after 
a time,  sometimes  stop  the  engines  alto- 
gether. 

I beg  leave  to  suggest,  as  a remedy  for 
these  evils,  the  addition  of  asmall  cast-iron 
tank,  sunk  in  the  street  or  pavement  above 
the  top  of  every  water  pipe  of  sufficient 
capacity  to  contain  three  or  four  roses ; 
say  3 feet  square  and  about  8 inches 


deep.  The  water-pipe  might  rise  in  the 
centre,  and  the  whole  be  covered  in  by 
a moveable  iron  plate,  which  should  have 
a smaller  one  in  the  centre,  to  lift  by 
hand,  so  as  to  give  the  turncock  Teady 
access  at  all  times  to  the  pipe.  By  a 
trifling  bend  of  the  rose  pipe  at  the  end 
of  the  suction,  three  or  four  roses  would 
lie  well  in  the  tank,  entirely  free  from 
every  description  of  filth,  and  mud,  and 
ready  for  use,  the  instant  the  plates  are  re- 
moved and  the  water  turned  on.  I send 
you  the  accompanying  rough  sketches  to 
elucidate  my  suggestion. 

Fig.  1.  A represents  engine.  B the 
suction-hose.  C side-view  of  the  tank 
half  open.  D rising  main  with  a small 
flange  rebatted  to  support  the  lids,  which 
might  be  thrown  back  on  hinges  by 
small  lifting  flush  rings. 

Fig.  2.  represents  top  of  the  tank 
closed  and  grooved  to  prevent  horses 
slipping. 

Yours,  &c. 

Ph<enix. 
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ON  THE  GRADATIONS  Of  ARCHES 
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Sir,— The  following  inquiry  lately  arose 
in  my  mind : — By  what  rule  are  the  gra- 
dations of  the  spans  of  arches  as  found 
id  bridges  determined  ? I had  never 
heard  of  anv  rule  for  the  purpose,  (though 
doubtless  better-informed  persons  could 
help  me  to  one  of  old  enough  standing) 
and  proceeding  to  speculate  on  the  sub- 
ject, the  accompanying  outline  suggested 
itself  as  one  way  of  answering  my  ques- 
tion. I drew  the  theme  arch  A,  which 
is  a quarter  of  a circle,  terminated  by  the 
supposed  span  of  a required  bridge  of  live 
arches;  and  1 perceived,  that  if  I subdi- 
vided the  arch  A equally  into  spaces  lor 
arch  and  pier  alternately,  that  the  dotted 
lines,  which  fall  from  their  points  at  right 
angles  with  the  chord,  would  mark  the 


widths  of  arch  and  pier  on  the  ground- 
plan  of  the  bridge  B,  by  regular  diminu- 
tions of  space,  as  there  shown  and  re- 
peated in  the  elevation  C.  I know  nol 
how  this  plan  may  contrast  with  that 
actually  followed  for  determining  the  va- 
riations on  the  spans  of  arches ; but  it 
seems  to  me,  with  iny  present  knowledge 
of  the  subject,  to  have  a very  good  prin- 
ciple for  its  basis.  Every  variety  of  regu- 
lar gradation  could  be  expressed  by 
making  the  original  whole  curve  more  or 
less  of  the  half  circle,  according  to  the 
taste  of  the  architect,  or  to  the  local  cir- 
cumstances which  make  one  sort  of  curve 

preferable  to  another. 

Yours,  See.  Riachcraesa. 

March  21, 1M1. 


busby's  water-wheel. 

Sir, — in  the  spring  of  the  year  1817, 
when  I arrived  in  the  United  States, 
steam-boats  were  scarcely  known  in  Eng- 
land ; but  in  America,  where  the  perse- 
vering and  enterprising  spirit  of  Fulton 
had  succeeded  in  applying  the  steam-en- 
gine effectively  y as  a first  mover,  to  navi- 
gable  bodies,  steam-boats,  on  a great 
scale,  were  in  general  use.  Coming  fre- 
quently in  contact  with  the  proprietors 
And  constructors  of  these  vessels,  1 found 
a very  general  opinion  to  prevail  among 
them,  that  the  action  of  the  common 
paddle-wheel  was  attended  with  a consi- 
derable loss  of  power,  which,  it  was  con- 


ceived, might  be  avoided  if  the  paddles 
could  be  preserved  during  their  passage 
through  the  water  in  a position  parallel 
to  themselves ; this,  on  reflection,  1 found 
might  be  accomplished  in  a more  simple 
manner  than  was  commonly  supposed, 
and,  accordingly,  I constructed  a model 
of  a water-wheel,  which,  though  it  has 
not  continued  to  be  used,  is  to  this  day 
known  by  my  name  in  America,  and  a 
diagram  and  description  of  it,  extracted 
from  an  American  publication  of  Decem- 
ber, 1817,  I send  herewith  for  insertion 
in  your  valuable  miscellany. 

I am  the  more  desirous  to  make  this 
contrivance  known  among  your  readers 
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busby’s  water  wheel. 


as  my  invention,  as  I find  a patent  was 
taken  by  Mr.  Lambert,  of  Princes-street, 
Leieester-square,  London,  (to  whom  I 
communicated  the  invention,  and  sent  a 
model  from  New  York  in  the  year  1819) 
without  any  allusion  to  me  as  the  in- 
ventor— a circumstance  I believe  to  have 
arisen,  on  the  part  of  Mr.  Lambert,  from 
some  misconception  of  the  rules  of  the 
Pa  tent- office.  And  in  Nicholson’s  Ope- 
rative Mechanic,  f,  consequently,  find  tnjr 
invention  erroneously  attributed  to  Mr. 
Lambert,  a gentletnau  who  has  no  pre- 
tensions whatever  to  the  invention  in  the 
character  of  an  inventor; 

I thing  it,  however,  right  to  say,  that  I 
have  recently  discovered  that  the  late  in- 
genious Mr.  Robertson  Buchanan  had, 
previously  to  1817,  published  the  fact, 
that  the  ties  connecting  the  peripheries  of 
two  equal  and  parallel  circles  maintain 
their  parallelism,  during  their  revolution, 
with  a line  passing  through  their  centres^ 
which  undoubtedly  forms  the  basis  of  my 
invention,  but  Mr.  Buchanan  has  not  ap- 
plied the  principle  as  1 have  done.  My 
contrivance  completely  avoids  the  force 
of  tension  upon  every  axle ; and  in  ac- 
tion among  ice  the  revolving-ring  was 
found  to  trundle  down  the  largest  pieces, 
which  were  immediately  chopped  into 
hits  by  the  vertical  action  of  the  paddles. 
My  wheel  was  applied,  upon  a scale  of  12 
feet  6 inches  diameter,  to  the  York  ferry- 
boat, running  between  New  York  and 
Pow lies* hook;  the  effect  was  greatest 
when  the  guard-rollers  were  so  placed  as 
to  keep  the  centre  of  the  ring  behind  that 
of  the  wheel,  thus  giving  the  paddles  an 
inclination  from  the  perpendicular,  and 
an  accelerated  action  against  the  water , 
notwithstanding  the  uniformity  of  the  re- 
volving motion,  as  will  appear  to  any  one 
whowill  take  the  trouble  to  make  an  ac- 
ojfate  sketch  '‘With  this  wheel  the 
York  could  travel  among  ice  that  was 
found  quite  impassable  with  a common 
ptddle-wlieel.  ' 

< ; Yours,  &c^  r CL  A.  Busby. 

* ■ * 

Stmnhept plact,  Bmnsmict  (errtMt, 

Brighton,  Map  S3, 103 i. 


(Extract  from  the  " American  Monthly 
Magazine  and  Critical  Meriewf*  for 

December , 1817.) 

♦ 

“ Description  of  a Water-  Wheel  recently 
interned  by  Mr.  C.  A.  Busby,  of  New 
York,  Architect  and  Engineer ; appH~ 


cable  to  Steam-Boats , Horse-Boats,  and 
Mills , and  calculated  to  avoid  the  great 
Doss,  of  Power , and  other  Ittamve- 
. niencesi  heretofore  arising  from  Back- 
water, Vibration , 

**  The  paddles  of  this  Wheel  are  per- 
pendicularly bisected  nod  suspended  oa 
pivotal,  by  their  upper  edges,  working  in 
sockets  fixed  in  the  extremities  of  the 
arms  of  the  wheel ; the  lower  edges  being 
re-cormectedr  (leaving  a small  interval  be- 
tween the  parts)  by  braces,  or  bars,  of  rod 
iron.  The  sockets  In  which  the  pivots 
work  are  included  in  the  circumference  of 
a. circle,  whose  centre  is  the  axis  of  the 
wheel.  The  paddles  are  perpendicularly 
dependant,  and  the  braces  equi distant 
from  the  respective  points  of  suspension. 
It  is  manifest,  therefore,  that  a circle, 
equal  in  diameter  to  that  including  the 
sockets,  and  whose  ceutre  should  be  at  as 
great  a distance  below  the  shaft  of  the 
wheel  as  the  braces  are  below  the  pivots, 
would  pass  through  all  the  braces.  The 
inventor  has,  consequently,  been  enabled 
to  introduce  a strong  flat  ring  in  the 
space  (left  for  that  purpose)  between  the 
divisions  of  the  paddles,  with  holes,  or 
sockets,  corresponding  to  those  in  the 
arms  of  the  wheel,  and  through  which  the 
braces  above-mentioned  conveniently  pass 
and  work. 

“If  the  wheel  were  now  put  in  gentle 
motion,  and  met  no  opposition,  the  pad- 
dles, taming  on  their  pivots,  would  con- 
tinue perpendicular  j and  the  ring,  sus- 
pended by  the  braces,  would  revolve 
about  irs  imaginary  axis,  at  a short  dis- 
tance perpendicularly  below  the  shaft  of 
the  wheel.  But  in  case  of  external  re- 
sistance, the  puddles  would  trail,  or  drag, 
and  the  ring  be  carried  with  them. 

“ This  tuconvemence  might  apparently 
be  obviated  by  converting  the  ring  into  a 
wheel,  and  giving  to  it  n fixed  axis,  or 
shaft.  But  then  the  radii,  or  spokes,  of 
this  second  or  lower  wheel,  would  be  ob- 
structed in  action  by  the  shaft  of  the  main 
wheel,  and  vice  versa.  It  has,  therefore, 
teen  necessary  to  adopt  some  other  mean* 
of  retaining  the  ring  permanently  beneath 
the  wheel. 

“ Prom  an  attentive  consideration  of 
the  construction,  so  far  as  already  de- 
veloped, it  will  be  obvious  that  the  ring, 
independently  of  its  rotary  action  with  the 
wheel,  can  only  swerve  from  its  appointed 
station  by  trailing  with  the  paddles;  and 
this  is  effectually  prevented  by  the  addi- 
tion of  two  minor  wheels,  or  guard-roll- 
ers, on  axes  fixed  equidistant! y from  the 
wheel,  level  with  the  centre  of  the  ring, 
and  having  their  circumferences  in  contact 
with  the  opposite  edges  of  the  ring. 
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“ Thus  the  ring  above  described,  not- 
withstanding its  peculiarities,  effectively 
performs  the  office  of  a second  wheel,  and 
the  paddies,  connected  with  two  parallel 
biceutric  circles,  and  revolving  in  con- 
junction with  them,  firmly  maintain  their 
perpendicular  directions. 

*•  It  may  be  necessary  to  add,  that  this 
invention,  founded  on  scientific  and  novel 
principles,  is  as  remarkable  for  the  sim- 


plicity of  construction  and  operation,  ex- 
emplified in  the  model,  as  for  the  difficulty 
of  conveying  an  accurate  and  comprehen- 
sive representation  of  it,  through  the  me- 
dium of  verbal  or  graphic  description. 
The  following  cut,  with  the  explanations 
accompanying  it,  will  however  aid  the 
understanding  of  the  nature  of  the  im- 
provement.” 


A,  axis  of  the  wheel;  1),  braces  pass- 
ing through  the  arms  of  the  wheel  from 
which  the  paddles  depend ; C,  flat  ring, 


newton’s  appendix  to  Euclid’s  ele- 
ments. 

Sir, — Several  months  have  elapsed 
since,  by  my  earnest  request,  you  inserted 
in  No.  3H2  of  your  valuable  work,  threfe 
problems  from  Newton’s  “Appendix  to 
Euclid’s  Elements.”  I was  very  much 
surprised  that  these  problems  should  so 
long  remain  entirely  unnoticed  by  all  of 
your  numerous  scientific  contributors, 
whilst  to  nearly  all  the  problems  more 
recently  proposed  in  your  Magazine, 
solutions  have  beeu  published.  The 
truth  is,  that  when  I stated  my  difficulty 
and  solicited  assistance  through  the  me- 
dium of  your  pages,  I flattered  myself 
with  the  hope,  that  if  I succeeded  in  ob- 
taining your  countenance,  f should  cer- 
tainly gain  the  attention  of  Some  of  your 
mathematical  contributors;  among  these, 
it  is  very  well  known,  there  are  some 
eminent  mathematicians — professors  of 
mathevialics.  Great  as  these  are,  f pre- 


connecting the  paddles  and  revolting 
with  them ; D,  guard-rollers. 

/ - 


sumed  that,  in  this  liberal  age,  when  so 
much  has  been  done,  and  is  still  being 
done,  by  the  learned  in  behalf  of  the 
illiterate  thirsters  for  knowledge,  they 
would  condescend  to  impart  instruction 
to  one  desirous  of  obtaining  it,  and  who 
is  destitute  of  every  other  resource.  To 
these  my  insuperable  difficulties  would  ap- 
pear “ trifles  light  as  air,”  and  by  a glance 
of  their  eye  and  a clash  of  their  well- 
practised  pens,  they  could  resolve  my 
most  complicated  perplexities.  But  1 
have  been  disappointed.  However*,  it 
would  be  ungrateful  not  to  acknowledge, 
with  thanks,  the  communications  of  Mr. 
Samuel  Simple  and  Kinclaven.  The 
letter  of  the  former  certainly  contaius  no 
solution  of  my  doubts — indeed,  Mr.  S. 
seeins  to  be  as  much  puzzled  as  myself. 
To  his  recpiest  for  a solution  of  New- 
ton’s 6 of  I by  myself,  I am  sorry  I must 
reply  by  stating  my  utter  inability  to  pro- 
duce one.  When  i commenced  my 
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studies  I spent  many  evenings  in  vainly 
attempting  its  demonstration;  finding  I 
could  not  succeed,  I pursued  my  course 
as  well  as  I could  through  the  following 
propositions,  occasionally  making  at- 
tempts upon  those  I had  been  unable  to 
surmount  in  my  first  reading.  Since  I 
have  made  some  proficiency  in  geometry, 
I have  devoted  many  hours  to  the  above 
mentioned  proposition ; but  have  never 
yet  been  able  to  establish  its  truth  by 
means  of  the  few  preceding  principles: 
and  I perfectly  agree  with  Air.  S.  that  it 
contains  an  anticipation,  and  if  practi- 
cable, is  from  its  abstruseness  improperly 
placed  at  the  very  commencement  of  the 
subject. 

Kinclaven  has  advanced  no  further  in 
the  solution  of  the  first  problem  by  prin- 
ciples anterior  to  23d  of  1st,  than  I had 
done  in  a construction  yet  more  simple 
than  his.  The  difficulty  of  the  case  is, 
to  prove  that  the  figure,  when  constructed, 
is  a square.  This,  as  Kinclaven  justly 
6tates,  is  very  easy  with  the  aid  of  32d  of 
1st.  With  that  principle  the  problem  would 
not  present  any  difficulty  even  to  the 
merest  tyro  in  geometry.  But  no  one  at 
all  acquainted  with  the  nature  of  the 
subject  can  admit  Kinclaven’s  construc- 
tion to  be  a perfect  solution  of  the  pro- 
blem. The  demonstration  is  an  essential 
part.  A square  is  defined  by  Euclid — 
“ A four  sided  figure  having  all  its  sides 
equal,  and  all  its  angles  right  angles.” 
By  Kinclaven ’i  construction,  it  is  by  no 
means  obvious , that  the  quadrilateral  he 
has  constructed  is  equilateral  and  rect- 
angular. It  is,  therefore,  inconsistent 
with  the  rules  of  geometrical  reasoning, 
to  assert  that  the  problem  is  constructed. 
His  figure  cannot  be  shown  to  be  a 
square,  according  to  his  own  statement, 
without  the  aid  of  32d  of  1st.  Hence 
Kinclaven,  to  whom  I beg  to  tender  my 
thanks  for  his  attempt,  has  advanced  no 
farther  in  the  solution  than  had  the  pro- 
poser himself. 

For  his  promised  solution  of  the  second 
problem,  I wait  with  anxiety,  being  really 
very  desirous  of  obtaining  satisfactory 
answers  to  these  problems.  My  only 
hope  is  in  your  pages,  from  which  I and 
very  many  others  have  derived  gTeat  and 
important  benefits. 

Yours,  &c. 

William  Pearse. 

C+mtmnd,  Cornu*  ll 

Mmy  6th,  mi. 


[It  will  be  satisfactory  to  Mr.  Pearse 
to  learn,  that  we  have  lately  received 
very  clever  solutions  of  all  the  three  pro  - 
blems  alluded  to,  from  a correspondent 
in  Devonshire,  who  has  used  Newton’s 
Appendix  as  a class  book  for  several 
years,  and  speaks  of  it  in  very  high 
terms.  We  shall  endeavour  to  find 
room  for  them  in  the  course  of  this 
month. — Ed.  M.  M.] 


THE  ROMAN  NUMERICAL  SYSTEM. 

Sir, — I had  long  been  puzzled  to  un- 
derstand the  origin  and  the  rationale  of 
the  numerical  signs  of  the  Romans,  which 
are  still  so  unaccountably  and  provok- 
ingly  used  on  most  coins  and  public  in- 
scriptions, in  preference  to  the  Arabic 
cypher,  which  we  can  all  read  at  a 
glance.  I submit  to  you  the  following 
explanation. 

Whilst  in  the  Hebrew,  the  Greek,  and 
most  of  the  Oriental  languages,  the  whole 
of  the  letters  serve  to  designate  numbers, 
the  Romans  have  employed  only  eight, 
that  is,  I,  V,  X,  L,  C,  D,  and  M.  This 
simplicity  has  evidently  been  the  result 
of  a better  considered  plan  than  the  first 
spoken  of ; but  simplicity,  like  other  good 
things,  has  limits,  beyond  which  it  falls 
into  feebleness.and  inefficiency. 

The  Romans  began  by  the  natural  idea 
of  representing  unity  by  a simple  vertical 
stroke  I ; they  marked  two  unities  by  II, 
three  unities  by  III,  four  unities  by  i I II, 
and  so  on  up  to  nine  unities.  In  many- 
ancient  manuscripts,  quatuorvir  (fourth 
man)  is  written,  Inlvir;  sevir,  or  sexvir 
(sixth  man)  is  written  luulvir. 

It  would  appear,  that  the  Romans,  in 
order  to  show  to  the  eye  that  the  first 
corporation  of  units  was  complete  when 
they  arrived  at  the  tenth,  or  last  vertical 
line,  bethought  them  of  crossing  it,  which 
formed  the  X. 

Two  tens  then  became  expressed  by 
two  X,  three  tens  by  X,  and  so  on  up  to 
nine  X,  in  like  manner  as  nine  unities 
had  been  expressed  by  nine  I’s. 

Arrived  at  this  point,  they  naturally 
gave  to  their  letter  C,  initial  of  their  word 
centum , the  faculty  of  representing  the 
number  one  hundred,  or  the  tenth  ten. 

The  process  was  analogously  continued 
in  wishing  to  represent  an  accumulation 
of  hundreds;  they  w-rotc  CC  for  two 
hundred,  CCC  for  three  hundred,  CCCC 
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for  four  hundred,  and  so  on  to  nine  hundred. 
The  tenth  hundred,  or  a thousand,  was 
represented  by  the  sigu  C!^,  or  by  the 
letter  M,  initial  of  the  word  Mille,  a 
thousand. 

This  system  of  numerical  writing  was 
defective  from  excess  of  simplicity.  The 
Homans  had  began  by  finding  it  neces- 
sary to  relieve  the  eye  from  the  fatigue 
and  embarrassment  of  counting  vertical 
strokes  all  absolutely  similar,  in  the  in- 
stance above  shown,  of  making  the  first 
and  the  last  stroke  in  Iulvir,  and 
ImilTir,  longer  than  the  intermediate 
ones.  Another  improvement  followed; 
in  order  to  represent  the  half  of  each  cor- 
poration of  numbers,  they  thought  of 
adopting  a character  which  was  in  itself 
the  half  of  the  character  which  represent- 
ed the  corporation  complete.  The  V was 
evidently  the  half  of  the  X ; they,  there- 
fore, made  it  represent  the  fifth  unity. 
The  letter  C was  originally  formed  thus 
C ; they  took  the  half  of  this  sign,  repre- 
senting a hundred,  and  so  L became  the 
representative  of  the  half  hundred,  or 
fifty.  In  like  manner  they  halved  the 
sign  indicative  of  a thousand,  and  O,  i.  e. 
the  D,  became  equivalent  to  the  half 
thousand,  or  five  hundred. 

At  length,  in  order  to  abridge  and  con- 
dense, as  well  as  to  render  more  clear  to 
ocular  perception  their  numerical  expres- 
sions, the  Homans  established  that  every 
sign  of  an  inferior  value  when  placed  be- 
fore, that  is,  to  the  left  of  another  of  supe- 
rior value,  should  indicate  that  sach  in- 
ferior amount  was  to  be  deducted  from 
the  superior ; and,  on  the  contrary,  that 
the  interior  value  was  to  be  added  to  the 
superior  when  the  latter  was  written  first. 
Thus  it  was,  that  after  having  expressed 
four  by  1 1 1 1,  and  nine  by  VIIII,  they 
afterwards  expressed  them  by  IV  and  IX. 

It  is  not  in  my  power  to  assign  the 
dates  to  each  of  the  above  modifications 
and  improvements  in  the  numerical  sys- 
tem of  the  Romans.  But  it  w ould  not  be 
difficult  to  prove  that  they  occurred  pro- 
gressively, and  at  pretty  long  intervals  of 
time.  With  respect,  however,  to  the 
fractional  sign  D,  it  would  appear  that  it 
was  not  introduced  into  the  Homan  system 
by  the  Romans  themselves,  hut  only  about 
the  15th  century,  when  their  language 
had  again  become  in  Europe  the  lan- 
guage of  theologians,  of  literature,  and  of 
the  sciences. 

The  inconvenience  of  the  numerical 


system  of  the  Homans,  for  the  purposes  of 
arithmetical  and  mathematical  calcula- 
tion, is  too  evident  to  need  any  remark, 
except  that  this  inconvenience  and  unfit- 
ness may  most  likely  have  been  one  of 
the  causes  which  impeded  the  Homans  in 
their  progress  in  the  exact  sciences. 

Why,  at  the  present  day,  our  eye  is  to 
he  embarrassed  by  the  additions  and  sub- 
tractions necessary  to  read  the  dates  and 
numbers  which  silly  pedantry  inscribes 
upon  our  monuments,  coins,  and  even 
books,  in  the  long-winded  Roman  form, 
I am  at  a loss  to  conceive!  Perhaps, 
Mr.  Editor,  some  of  your  readers  can  sa- 
tisfy in  this  pr  'cular  the  curiosity  of 
your  obedient  servant, 

Francis  Macerone. 


SOLUTIONS  OF  QUESTION  1,  VOL.  XII. 

r.  13. 

“ What  curve  does  the  cross  of  St.  Paul's 
Cathedral , lat.  51  £•  N.  describe  every 
twenty-four  hours  P” 

By  Mr.  UrriNG. 

Suppose  the  24  hours  to  commence 
with  the  civil  day  at  midnight,  say  at 
the  equinox,  the  diameter  of  the  Earth 
to  be  =7920  miles,  and  its  distance 
from  the  Sun  95,000,000  miles;  the 
length  of  the  solar  year  36,524,224  days; 
the  altitude  of  the  cross,  340  feet,  and  its 
latitude  51&°  N.,  as  per  question. 


Let  S represent  the  Sun,  ABODE  a 
portion  of  the  Earth’s  orbit  described  in 
24  hours.*,  representing  the  different 
positions  in  the  rotary  motion  of  the  cross. 
Hence  a will  represent  the  situation  of 
the  cross  at  midnight ; 5,  its  position  at  6 
o’clock  in  themoming,  or  sunrise ; c,  its 
situation  at  12  o’clock,  or  noon;  d,  its 
position  at  6 o’clock  in  the  afternoon,  or 
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sunset;  and  *,  Us  position  at  midnight, 
when  it  will  again  arrive  in  a line  with 
the  Sun  and  the  Earth’s  axis.  The 
curves  ah , 6c,  cd,  de,  are  semicloidal 
curves,  generated  by  the  orbicular  and 
rotary  motions  of  the  Earth.  The  cross 
in  passing  from  a to  6 has  advanced  one 
.semidiameter  B6,  of  its  rotary  circle,  on 
the  Earth’s  orbit,  iu  consequence  of  the 
direct  rotary  motion  of  the  Earth.  But 
in  moving  from  6 towards  e,  a retrogra- 
dation  takes  place  in  the  rotary  motion, 
and  when  the  -cross  arrives  at  c,  it  is 
again  in  a line  with  the  Sun  and  Earth’s 
axis.  This  retrograde  motion  continues 
till  the  cross  arrives  at  rf,  being  now  re- 
tarded by  one  semidiameter  Dd,  whence 
a direct  rotary  motion  again  commences 
and  continues  to  e,  when  the  cross  is 
again  in  line  with  the  Sun  and  Earth’s 
axis ; a diurnal  revolution  of  the  Earth 
being  completed. 

Hence  from  midnight  to  6 o’clock  in 
the  morning,  and  from  6 o’clock  in  the 
afternoon  to  midnight,  the  rotarv  motion 
of  the  cross  is  direct,  and  the  curves  de- 
scribed are  equpl  scmicloids.  From  6 
o’clock  in  the  morning  till  6 o’clock  in 
the  afternoon,  the  motion  of  the  cross  is 
retrograde,  and  the  curve  described  is  a 
cycloid  composed  of  two  equal  $emi- 
cfoids,  generated  during  the  six  hours  on 
each  side  of  qoon.  The  length  of  the 
exterior  cycloidal  curves  exceeds  that  of 
the  interior  by  about  5000  miles ; b and 
a are  points  of  contrary  -flexure. 

I find,  by  calculation,  that  the  orbicu- 
lar motion  of  the  Earth  in  24  hours  is 
~ 1 ,634,265  miles.  The  distance  of  the 
cross  perpendicular  from  the  Earth’s  axis 
or  radius  of  rotation,  is  2465  miles,  or, 
more  correctly,  13,016,248  feet  The  dis- 
tance of  the  cross  from  the  plane  of  the 
equator  3099  miles. 

The  curve  described  by  the  cross  in 
the  above  solution  is  not  in  the  plane  of 
the  Earth’s  orbit,  but  parallel  thereto,  and 
distant  therefrom  about  3099  miles.  The 
versed  sine  of  the  arc  BCD  is  880  miles, 
the  radius  of  the  circle  of  rotation  of  the 
crqss  being  2465  miles.  The  curve  bed 
is,  therefore,  convex  towards  the  Sun ; 
Cc  being  greater  than  the . versed  sine, 
nearly  in  the  proportion  of  3 to  1. 

If  a circle,  whose  diameter  is  518,782 

Biles,  be  made  to  rotate  on  the  circuu?- 
reuce  of  another  circle,  whose  diameter 
is  189,481 ,218  miles,  and  apoint  be  fix- 
ed at  the  distance  of  2465  miles  from  the 
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centre  of  the  rotating  circle,  that  point 
will  generate  a series  of  cycloidal  curves 
precisely  similar  to  those  of  the  cross  of 
St.  Paul’s.  Because  the  circumference 
of  the  generating  circle  is  equal  to 
part  of  the  circumference  of  the  larger 
circle  on  which  it  rotates,  consequently 
any  point  within  the  generating  circle, 
and  partaking  of  its  rotary  motion,  would 
make  one  revolution  in  passing  from  A 
to  E,  when  it  would  be  again  in  a line 
passing  through  the  centres  of  the  two 
.circles,  ft  is  hardly  necessary  to  state 
that  the  above  circles  must  be  placed  in  a 
.plane  parallel  to,  and  distant  3099  miles 
north  of  the  plane  of  the  equator;  the 
centre  of  the  larger  circle  being  in  the 
axis  of  the  Earth’s  orbit.  The  motions 
of  the  Earth  are  too  complicated  to  ad- 
mit pf  a rigorous  solution  to  this  ques- 
tion, the  Earth  having  a motion  round 
the  centre  of  gravity  of  the  Earth  and 
Moon ; and  this  centre  of  gravity  has 
also  a motion  round  the  centre  of  gravity 
of  the  Sun  and  planets,  whose  distances 
are  continually  varying  from  the  effects 
of  their  mutual  perturbations  on  each 
other.  The  inclination  of  the  plane  of 
the  curves  generated,  would  also  be  sub- 
ject to  vary  by  a quantity  equal  to  the 
Sun’s  declination.  ■ J.  Utting. 

Lynn  Rtgit,  May  IS,  1831. 

, By  Mft.  W.  D.  Snookje. 

The  curve  traced  out  in  space  by  evejy 
place  on  the  surface  of  the  Earth,  occa- 
sioned by  the  combined  effect  of  the 
rotation  about  the  axis  and  the  revolution 
in  the  orbit,  is  a succession  of  inflected 
epicycloids.  If  the  axis  were  stationary, 
tlie  radius  of  the  circle  traced  by  St. 
Paul’s.yvould  be  nearly  2500  miles’  but 
during  the  rotation  the  axis  advances 
about  1,632,000  miles;  consequently, 
during  half  this  distance  the  path  traced 
is  ttyfAin,  and  during  the  other  half  vrith- 
out  the  Earth’s  orbit;  the  t greatest  dis- 
tance in  each  case  being  nearly  2500 
miles.  Now,  the  versed  sine  of  the  Earth’s 
orbicular  motion  in  6 hours  is  about  900 
miles ; and  since  the  path  traced  lies 
2500  miles  within  the  on>it,  it  lies  within 
the  versed  sine,  and  Is  therefore  convex 
towards  the  Sun  at  noon.  And  the  same 
is  true  for  every  plaee  whose  latitude  docs 
not  exceed  77°,  but  for  higher' latitudes 
(he  radius  of  rotation  is  Jess  than  m 
miles ; and?>  consequently,  the  ppced 
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paili  is  every  where  concave  towards  the 
Sun,  similar  to  that  of  the  Moon.  Owing 
to  the  inclination  of  the  ecliptic,  there 
would  be  a plight  variation  from  the 
above,  except  at  the  equinoxes;  but  as 
no  time  of  the  year  is  stated  in  the  ques- 
tion, it  is  perhaps  unnecessary  to  be  more 
particular.  We  may  however  observe, 
that  if  the  orbicular  motion  in  24  hours 
were  just  equal  to  the  circumference  of 
the  revolving  circle,  in  this  case  about 
15000  miles,  the  curve  traced  would  be 
the  true  epicycloid,  considering  the  orbit 
as  circular;  and  if  that  motion  were  less 
than  such  circumference,  the  curve  traced 
would  be  the  curtate  epicycloid. 

W.  D.  Snooke. 


LONDON  MECHANICS*  INSTITUTION. 

, On  Wednesday,  the  1st  inst.,  a Quar- 
terly General  Meeting  .of  this  Institution 
was  held  in  the  Theatre,  Dr.  Birkbeck  in 
the  Chair. 

The  Secretary  read  the  Report  of  the 
transactions  of  the  last  quarter.  There 
bad  been  received  400/.,  expended  347/., 
elaving  a balance  in  hand  of  59/.  Among 
the  receipts  were  two  donations — the 
usual  auonynious  one  of  30/.  paid  into  the 
bankers,  and  10/.  from  a gentleman.  Six- 
ty-nine volumes  have  been  added  to  the 
Library.  The  number  of  members  is 
941.  One  honorary  member  has  been 
elected  in  right  of  his  donation  of  10/. 
New  classes  have  been  established  for 
instruction  in  Mineralogy,  Geometry,  and 
Architectural  Drawing,  (the  latter  under 
Mr.  Davy).  Two  members  have  prof- 
fered their  gratuitous  services  in  teach- 
ing the  drawing  of  the  human  figure. 
Mr.  Lcvison  will  conduct,  gratuitously, 
a Phrenological  class.  A short-band 
class  is  also  to  be  formed.  At  the  next 
distribution  of  prizes,  the  students  of  the 
different  schools  ai  d classes  will  exhibit 
specimens  of  their  improvement  in  the 
Arts.  The  following  Lectures  arc  to  be 
given  in  the  .course  of  the  present  quarter. 
Mr.  Thelwali  on  Elocution  (who  under- 
takes a select  class  of  two  or  three,  on 
condition  that  they  instruct  others  in  the 
art  of  elocution.)  Mr.  Francis  on  Elec- 
tricity ; Dr.  Birkbeck  on  the  Steam-en- 
gine ; and  Basil  Montague,  Esq.  on 

■ • i x ■ / * : * 

Jurisprudence. 

♦■•The  Report  was  unanimously  re- 
ceived. ' 1 " -■  w ■* 11  ^ 

Member,  who  begged  the  Chair- 
TpanV.pt/fdoo  lor  addressing  him  as  the 
subject  was  personal,  called  the  attention 
of  the  Meeting  kto  the  large  debt  of  *he 
Institution,  attacked  the  whole  body  of 


the  members,  and  rather  coarsely  pro- 
ceeded to  argue,  that  with  the  exception 
of  himself  and  a select  few,  they  were 
,jtcry  dishonest  for  not  having  liquidated 
the  debt  ere  now,  and  concluded  by  ad- 
vising that  some  specific  plan  for  the  pur- 
pose should  be  adopted. 

A Member  recommended  a penny  a 
week  subscription,  by  whie'i,  in  a way 
that  would  scarcely  affect  the  pockets  of 
the  members,  a considerable  reduction  of 
the  debt  ivould  be  effected  every  year. 
This  suggestion  was  supported  by  several 
members, 

Mr.  Garvey  thought  that  a good  deal 
might  be  done  by  a rigorous  system  of 
retrenchment.  He  objected  particularly 
to  the  large  sum  paid  tor  newspapers. 

A Member  proposed  resolving  the  debt 
into  25/.  shares. 

Mr.  Morris  hoped,  that  any  plan  which 
might  be  determined  upon,  would  be  car- 
ried into  effect  under  tbc  management  of 
the  General  Committee, 

A Member  . objected  to  this  ; but  as  the 
.grounds  of  his  objection  were  not  put  in 
a generous  spirit,  and  were  evidently 
founded  on  some  old  pique  against  a de- 
funct committee,  we  shall  not  aid  his 
ultroueous  purpose  by  particularizing 
them.  It  is  strange  how  fond  some  per- 
sons are  of  raking  up  the  embers  of  old 
dissensions,  and  raising  the  ghost  of  for- 
gotten discords  ! . It  is  a course  that 
never  fails  to  le/ul  to  confusion  and  tur- 
.moil,  in  (the  midst  of  ,which  the  real 
question  is  usually  lost  sight  pf  alto- 
gether. 

Dr.  Birkbeck  begged  to  assure  the 
.Member  who  brought  the  subject  of  the 
debt  before  the  meeting,  that  he  did  not 
consider  it  as  at  all  personal.  The  Insti- 
tution bnd  nothing  \o  fear  from  him — he 
had  no  other  security  for  his  loan  than 
the  honour  of  the  members,  in  which  he 
would  safely  confide — nor  would  they  be 
disturbed,  as  had  been  feared,  in  case  of 
hjs  decease.  ] le  bad  lent  the  money 

solely  for  the  purpose  of  promoting  the 
prosperity  of  the  Institntion.and  if  he  did 
not  live  to  see  Ibe  sum  repaid,  he  should 
never  feel  any  discontent  or  anxiety. 
He  thought  they  had  already  done  much, 
much  mor.e,.  infeed, ..Mian  he  could  have 
expected. 

After  some  other  routine  business,  the 
Meeting  Adjourned. 

We  are  happy  to  say,  this  General 
"Meeting  presented,  on  the  whole,  a atrik* 
feg  and  agreeable  contrast  to -the  last. 
<There  was  no  confusion,  no  riot,  no  boy- 
ish boisterousn^ss,  no  vaio  attempts  .to 
-be  eloquent.  The  majority  ofthe  raejn- 
.ber»  (who.ore  in  .po^way  "Implicated  w# 

the  ragipg  few)  have  had  the  gootj  iscusy 
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to  perceive  the  necessity  of  a reform  In 
the  ditractVr 'of ; their  proceedings,  end 


by  seconding  and  supporting  their  excel* 
lent  President,*  tn  ms - determination  to 
preserve  order,  they  have  put  a quietus 
on  the  evil,  and,  we  hope,  for  ever. 

When  a man  is  in  debt  he  ought  to  be 
strictly  economical  ; any  indulgence  in 
superfluities  is  surely  a departure  from 
conscientious  honesty.  This  truth  mgy 
be  applied  to  bodies  of  men  as  well  as  in- 
dividuals. The  Mechanics*  Institution 
now  owes  a large  debt  of  no  less  than 
<£3,300.  Before  the  Members  indulge 
themselves  in  any  unnecessary  article, 
that  debt  should  be  paid.'  The  sum  ex- 
pended in  a year  on  newspapers  is  really 
enormous  (£50.  14*. !)  The  appearance 
of  this  item  in  the  quarterly  account  called 
forth  the  censure  of  a very  old  and  zealous 
Member.  We  do  not  wonder  at  his  stric- 
tures ; the  newspapers  ought  to  be  given 
up  ; at  any  rate,  if  extras  must  And  a place 
in  the  expenditure,  let  them  be  for  some 
truly  useful  purpose.  One  would  think 
that  the  Committee  did  not  know  what  to 
do  with  their  mopey  when  we  find  them 

Eaying  £12.  18*.  6 il.  a quarter  for  news. 

ret  the  Members  look  to  this,  and  deny 
themselves  a petty  gratification  for  the 
honester  purpose  of  discharging  the  large 
sum  they  are  indebted  to  their  generous 
President*  We  hope  that  Mr.  Garvey 
will  again  call  the  attention  of  the  Mem- 
bers to  this  subject ; if  the  Committee  do 
not  beforehand  act  with  that  spirit  which 
ought  to  iit^ddnce  all  men  anxious  to  pay 
their  way  honourably,  and  at  once  give 
up  the  nevrspfcpera* 

We  think  the  suggestion  of  a penny-a- 
week  subscription  to  pay  off  the  debt 
outrht  not  to  be  lost  sight  of.  It  would 
produce,  at  l$a$t,  .^195  a-year.  We  hope 
some  Member  will  take  the  matter  up  in 
right  earnest*  f 

EXPLOSION  AT  GLASGOW  OP  ONE  OP  MR. 
gurney’s  STEAM-CARRIAGES. 

Mr.  Gurney’s  Steam  Carriage  was,  on 
Wednesday  night  blown  to  pieces  by  an 
explosion  of  die  * boiler.  The  catas- 
trophe occurred  in  the  square  of  tlie 
Cavalry  Barracks,  where  ,the  carriage 
was  exhibiting.  It  had  gone  round  the 
square  several  times,  and  stopped  at  one 
corner  of  it.  Where  some  people  came 
ont  Two  boys  at  that  time  entered, 
and  were  about  to  be  followed  by  two 
gentlemen,  when  the  boiler  burst  with  a 
tremendous  explosion,  and  shattered  the 
vehicle  into  numberless  pieces.  The 
two  boya  were  very  severely  injured  in 


the  face  and  other  parts  oft 
they  now  lie  in  very  proda 

The  cause  of  the  explosion  has 


'»  St/ 


stances, 
not  been  satisfactorily 
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ascertained,  ■— 
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*■»  MISCELLANEOUS.  tru  **a 

Tortoise-Shell . — At  San  Bias,  on  the  coast  of  Da- 
rien, a smalt  settlement  of  Indians  is  established,  for 
the  sole  purpose  of  taking  turtle.  It  is  under  the 
management  of  three  English,  two  American,  amt 
three  Columbian  traders,  who  make  a vast  profit 
from  the  shell.  The  quantity  of  tortoise-shell  taken 
by  them  amounts,  on  an  average,  to  15,000lbs.  per 
year,  the  value  of  which  ts  about  £18,000.  The 
produce  of  them  varies  very  much,  according  to  the 
nature  of  the  season,  as  in  some  years  they  take  as 
much  as  £.'.18,000  worth  of  shell,  an  enormous  pro- 
duce  for  one  out  of  the  many  like  establishments  on 
this  coast.  It  is  a curious  fact,  that  the  handsomest 
shell,  and  consequently  the  moat  valuable,  is  stripped 
from  the  animal  while  living,  the  beauty  of  the  shell 
always  beeomiug  less  as  the  animal  diet.  .The dread- 
ful torture  which  the  creature  endures  by  tbe  opera- 
tion, finds  no  consideration  in  the  minds  of  the 
traders. — United  Service  Journal,  June,  1831. 

Liverpool  and  Manchester  Rmibxay, — Tbe  import- 
ance of  this  work  becomes  every  day  more1  apparent. 
In  tbe  best  periods  of  the  coach  system  of  manage- 
ment, "50  or  800  passengers  a day  was  the  most  that 
could  be  conveyed,  to  and  fro,  in  one  dagr.  In  tire 
present  mode  of  conveyance  by  tbe  raihr£y  there  ap- 
pears to  be  no  limit  to  its  powers  of  accommodation. 
On  Wednesday  last,  upwards  of  2000  persous  were 
conveyed,  which  was  considered  to  be  an  almost  in- 
credible  feat ; yet  this  number  was  exceeded  yester- 
day, for  no  fewer  than  2500  passengers,  and  400  tons 
of  goods,  passed  between  both  to w n s. — Lite rpeoi 
Mercury,  May  tj,  1831.  . 

Rijle- Firing,— A short  time  .before  tbe  commence- 
ment of  the  war  in  the  Peninsula,  when  stationed  in 
Kent  with  some  battalions  of  the  43rd,  52nd,  and 
95th  Rifle  Corps,  notes  were  compared,  and  the  tar- 
gets of  a rifle-company  and  one  of  the  light  infantry 
were  examined,  on  their  return  to  barracks  from 
practice  at  the  target,  Tbe  strength  of  the  two  com. 
panics  was  equal,  being  about  80  men  each.  Six 
rounds  had  been  fired  by  every  man  of  both  parties; 
.the  rifle-companv  having  its  target  placed  at  200 
yards  (the  usual  distance),  and  tbe  light-iufantry 
company  at  between  80  aud  9°  ysrds.  The  target  of 
the  rifle-company  was  so  riddled  and  cat  to  pieces, 
that  it  was  with  difficulty  brought  home;  while  tbe 
target  of  the  light  infantry  was  comparatively  in  s 
good  state  of  repair. — Correspondent  ej  the  United 
Service  Journal. 

Heating  Copper. Plates  Ay  Steen*. — Dr.  B irk  beck, 
after  the  Lecture  at  the  Mechanics’  Institution  on 
Friday  last,  mentioned  that  he  hfid  received  a letter 
from  a Member,  announcing  the  gratifying  fact,  that 
the  hitherto  noxious  mode  of  beating  the  plates  in  tbe 
process  of  copper-plate  printing,  had  been  recently 
supplanted  by  the  salubrious  and  eonally  effectual 
application  of  caloric  through  the  medium  of  steam. 
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INSCRIPTION  OF  FLIGHT’S  MICROMETER. 


DESCRIPTION  OP  FLIGHT'S  MICRO- 
METER FOR  SETTING  ORGAN’  MUSIC 

ON  CYLINDERS. 

Communicated  by  Mr.  C.Davy,  Architect. 

Sir, — To  the  progress  of  refinement 
and  luxury,  we  are  indebted  for  many 
ingenious  contrivances  in  mechanism, 
which,  though  originally  intended  for 
the  sole  gratification  of  those  whose 
ood  fortune  had  placed  wealth  at  their 
isposal,  have  proved  most  extensively 
useful.  Among  these  the  self-acting 
organ  holds  a prominent  place. 

How  often  has  our  youthful  surprise 
been  excited  at  the  “ brazen  hierogly- 
phics,” with  which  the  cylinders  are 
studded,  and  our  admiration  awakened 
at  the  almost  magical  effects  both  in 
time  and  tone  effected  by  their  agency  ! 
Many  have  been  the  sarcasms  levelled 
at  the  luxury  of  ready-made  music  ; but, 
whatever  truth  there  may  be  in  them, 
there  is  so  much  redeeming  merit  of  a 
mechanical  nature  in  the  self-acting 
organ,  as  fully  to  justify  our  making  it 
the  subject  of  a special  notice  in  our 
pages. 

As  a mechanician,  in  the  line  of  art 
which  he  practises,  Mr.  Flight  has  for 
many  years  been  well  known,  and  it  is 

mm  w 

my  object  now,  to  describe  an  apparatus 
of  his  invention,  which  h£  very  properly 
calls  a Micrometer,  it  is  employed  to 
divide  the  spaecs  on  the  cylinders  ac- 
cording to  the  music,  thereby  giving 
the  time  and  duration  of  the  notes  repre- 
sented by  the  brass  pins  or  staples  on 
the  circumference  of  the  barrel ; which 
pins,  by  raising  the  levers  or  keys  on 
the  key  frame  above  the  barrel,  imme- 
diately open  the  communication  from 
the  wind  chest  to  the  pipes.  The  appa- 
ratus (shown  in  the  drawing  full  size) 
is  fixed  on  to  the  worm,  that  takes  into  a 
toothed  wfieel  on  one  end  of  the  cy- 
linder, and  by  turning  the  handle  I,  the  * 
cylinder  is  made  to  revolve.  The  ope- 
rator is  furnished  with  a small  hammer, 
with  which  he  slightly  strikes  the  levers 
or  keys,  as  the  cylinder  revolves — thus 
marking  the  spaces  to  be  occupied  by 
the  staples— the  score  being  placed  be- 
fore him. 

Description  of  the  Instrument . 

A is  a dial  having  96  teeth  on  its 
edge,  which  96  parts  are  marked  on  the 
lace  of  the  dial,  in  spaces  or  compart- 


mants  of  3 and  4 each,  for  common 
and  triple  time  which  = 24  compart- 
ments for  the  4,  and  32  for  the  3 ; for, 
3 x 32  = 96,  and  4 x 24  = 96.  The 
wheel  B,  is  about  a 4 inch  thick  on  the 
edge,  and  has  four  small  grooves  cat  on 
its  periphery,  for  the  point  of  the  spring 
C to  ran  in.  These  grooves  are  di- 
vided; the  first  into  4 parts,  the  second 
into  3,  the  third  into  6,  and  the  fourth 
into  8 parts.  At  each  of  these  divisions, 
a small  hole  is  drilled  for  the  point  of 
the  spring  Z to  fall  into  ; consequently, 
if  it  is  put  into  the  first  it  will  divide 
the  circumference  of  the  barrel  into  4 
parts — if  into  the  second  3,  if  into  the 
third  6,  and  if  into  the  fourth  S,  which 
are  so  many  subdivisions  of  one  turn  of 
the  dial.  This  wheel  is  also  furnished 
at  its  centre  C,  with  a small  p!i)ion  of 
one  tooth  working  into  the  dial  wheel, 
and  moving  it  every  revolution  one  di- 
vision, which  will  he  marked  by  the 
hand  I),  fixed  to  the  centre  B,  on  which 
the  dial  wheel  revolves.  F is  onrof  an 
hundred  wheels,  the  smallest  having 
20  teeth,  and  the  largest  120.  These 
wheels  should  he  about  ^ th»  of  an 
inch  thick,  and  all  made  to  fit  on  the 
centre  C of  the  wheel  B,  which  projects 
to  receive  them,  and  fixed  by  means  of  a 
screw  in  front.  The  selection  of  the 
number  for  the  wheel,  depends  on  the 
number  of  turns  of  the  handle  of  the 
organ,  for  one  revolution  of  the  barrel, 
which  is  the  number  of  the  wheel  that 
must  be  used.  G is  one  of  an  hundred 
wheels,  the  same  as  the  foregoing,  with 
the  exception,  that  they  are  -j^th  of  an 
inch  thick,  and  arc  made  to  fit  the 
centre  H,  on  which  they  are  fastened  by 
means  of  thefc  andle  I screwing  against  it. 
The  selection  of  this  wheel  depends 
upon  the  time  of  the  music  to  be  set, 

and  the  number  of  , R , J* , &c., 

&c.,  that  is  to'  occupy  the  circumference 
of  the  barrel.  Now,  suppose  that  the 
handle  takes  80  turns  for  one  revo- 
lution of  the  barrel,  then  the  wheel  with 
80  teeth  must  be  fixed  on  the  centre  C ; 
and  suppose  also,  the  circumference  of 
the  barrel  is  to  take  on  a piece  of  music 
of  20  bars,  with  2 Cj  in  the  bar ; then 

« 

the  40  thin  wheel  must  be  fixed  on  the 
centre  H,  and  the  teeth  brought  into 
contact  with  each  other,  by  means  of  the 
slide  on  which  the  wheel  H is  fixed, 
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sliding  on  the  triangular  bar  K,  and 
made  fast  by  the  screw  L.  It  will  be 
seen  from  this  arrangement,  that  the 
wheel  <3  will  be  • turned  round  three 
times  for  once  of  the  wheel  F — that  this 
wheel  will  carry  the  other  wheel  B 
along  with  it — that  the  spring  Z,  acting 
in  one  of  the  grooves  (say  the  4th)  the 
circumference  will  be  subdivided  into 
8 parts,  or  semiquavers— and  that  at  the 
end  of  the  revolution,  the  tooth  <J  will 
turn  the  dial-wheel  one  division,  and 
will  be  marked  by  the  index  L).  It  will 
further  be  observed,  that  by  fixing 
wheels  of  different  numbers,  the  circum- 
ference of  a barrel  may  he  divided  into 
any  required  number  of  parts. 

Yours,  See.  C.  Davy. 

. i , ^ 

The  Uerscheliun,  or  Companion  to  the  Te- 
lescope; consisting  of  a Series  of  Projec- 
tions of  Small  Zones  in  the  Heavens,  con- 
taining the  Double  and  Compound  Stars , 
the  Nebula  and  Clusters,  from  the  Cata- 
logues of  Sir  IV.  Ilerschel ; and  the 
Stars  to  the  Hth  Magnitude  inclusive , 
as  laid  down  in  Body's  Allas ; accom- 
panied by  a Set  of  Tables  for  each  Pro- 
jection; containing  Descriptive  Parti- 
culars and  Extracts  relating  to  Astro- 
nomy in  general,  and  the  Telescope  in 
particular.  By  James  Holland.  Fol. 
Part  I.  to  be  completed  in  30  Parts. 

The  number  of  publications  in  this 
country  which  go  at  all  into  the  minutia 
of  siderial  astronomy,  is  so  limited,  that 
we  hail  with  delight  the  prospect  of  any 
important  addition.  The  “Herschelian,” 
judging  from  its  title,  seems  destined  to 
supply  an  important  desideratum ; yet 
an  examination  of  the  first  Number  has 
shown,  that  the  author  miu»t  bring  to  his 
task  an  important  accession  both  of  ma- 
terials and  iudustry,  before  he  produces 
any  thing  worthy  of  the  approbation  of 
the  practical  observer.  The  work  is  cal- 
culated to  extend  to 30  Numbers;  it  will, 
therefore,  be  a costly  one,  and  the  public 
are  entitled  to  expect  that  no  available 
materials  will  be  neglected  in  its  forma- 
tion. 

The  present  Number  contains  a single 
plate  of  the  constellations,  Orion  and 
Lepus,  comprising  28°  in  right  ascension 
and  47°  in  declination ; the  scale  4°  to 
an  inch.  The  stars  professedly  copied 
from  Body’s  atlas  of  1801,  with  the  addi- 


tions only  of  some  of  Herschel’s  double 
stare,  and  the  numbers  of  his  nebula  and 
clusters.  The  letter-press  consists  of  an 
introduction,  4 tables  of  double  and  com- 
pound stars,  and  of  Ilerschers  and  Mes-  * 
sier*s  nebula  and  clusters,  with  extracts 
from  Sir  William’s  observations  on  the 
mode  of  observing  and  classing  double 
stars. 

It  will  scarcely  be  believed,  that  of  the 
numerous  accessions  to  our  stock  of  si- 
dereal information  during  the  last  30 
years,  no  use  whatever  appears  to  have 
been  made,  if  we  except  Sir  W.  Her- 
schel’s small  additional  list  of  145  dou- 
ble stars.  The  splendid  atlas  of  Hard- 
ing, containing  50,000  stars,  the  work  of 
20  years — the  zones  of  Professor  Bessel — 
and  the  voluminous  researches  of  the  pre- 
sent Mr.  Herscbel,  Sir  James  South,  and 
Professor  Struve — have  apparently  con- 
tributed nothing  to  the  formation  of  the 
present  work ; indeed,  we  almost  doubt 
whether  the  author  is  aware  of  their  ex- 
istence. He  speaks,  indeed,  in  his  intro- 
duction of  Piazzi’s  catalogue,  but  he 
clearly  has  not  made  use  of  it  to  check 
Bode’s  magnitudes  and  positions.  In 
proof  of  this,  we  need  but  refer  to  the 
star  whose  right  ascension  is  79£,  south 
declination  8$,  and  Herschel’s  double 
stars  1,  52  and  53.  And  we  still  have 
stars  inserted,  {e.g.  26, 63,76)  originally  in 
Flamstead’s  catalogue,  but  which  have 
been  proved,  over  and  over  again,  not  to 
have  been  observed  by  him,  nor  ever  to 
have  existed. 

The  disposition  of  the  tables  is  most  de- 
fective, since  no  attempt  is  made  to  give 
the  right  ascension  and  declination  of  the 
several  objects,  or  even  to  arrange  them  in 
the  order  of  their  passing  the  meridian, 
which,  by  common  conseut  of  astrono- 
mers, is  now  universally  adopted  in  cata- 
logues of  every  description. 

SOLUTIONS  OF  PROBLEMS  IN  NEWTON** 

appendix  to  Euclid’s  elements. 

Sir, — In  Part  97  of  the  Mechanic’s 
Magazine  is  given,  by  Mr.  Utting,  a 
numerical  solution  to  a very  simple  pro- 
position (22,  I),  in  Mr.  Isaac  Newton’s 
“ Appendix  to  Euclid’s  Elements  and 
Data.”  I happen  to  possess  this  work, 
and,  on  seeing  Mr.  U.’s  solution,  it  re- 
curred to  me,  that  a few  months  ago, 
(vide  vol.  12,  p.  330,  July,  1830,)-  I-  had 
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seen  two  or  three  other  propositions  from 
the  same  publication,  proposed  to  the 
consideration  of  your  scientific  readers, 
as  involving  difficulties  insuperable  to 
the  proposer,  a Mr.  Pearse,  an  unaided 
mechanic. 

• As  no  answers  to  these  propositions 
have  hitherto  appeared,  and  it  does  not 
appear  that  they  have  attracted  the  at- 
tention of  “ the  able  contributors”  to 
your  pages,  to  whom  Mr.  P.  alludes,*  T 
beg  the  insertion  of  the  following  solu- 
tions, which  I hope  will  he  acceptable 
to  him.  l*ut,  as  prefatory  to  these,  al- 
low ine  to  submit  a few  remarks  on  this 
valuable  “ Appendix.” 

On  the  publication  of  this  little  work, 
about  five  or  six  years  ago,  I adopted  it 
as  a class  hook,  and,  for  my  own  conve- 
nience, drew  up  solutions  to  all  the  ex- 
ercises on  the  first  six  hooks  of  the  Ele- 
ments, and  to  those  on  the  propositions  in 
the  eleventh  and  twelfth,  which  are  usu- 
ally read  at  the  Universities  and  public 
schools.  Impressed  with  the  importance 
of  geometrical  analysis  to  mathematical 
students,  and  pleased  with  the  admirable 
adaptation  to  this  subject  of  “the  Ap- 
pendix to  the  Data  of  Euclid,”- 1 ex- 
tended my  solutions  to  the  valuable  ex- 
ercises on  the  Data,  and,  also,  from  a 
conviction  of  their  utility  to  most  of  those 
entitled  “ Promiscuous  Propositions.” — 
Among  these  last  will  he  found  propo- 
sitions adapted  to  the  various  stages  of 
the  student’s  progress  through  the  Ele- 
ments ; hut  many  of  them  will  require 
the  ingenuity  and  knowledge  of  the 
practised  geometrician. 

In  the  accomplishment  of  inv  under- 
taking, the  propositions  were  discovered 
in  several  instances  to  have  been  mis- 
placed. A few  are  proposed  under  pro- 
ositions  in  the  Elements,  to  which  they 
ear  no  affinity,  and  at  such  stages  of  the 
work  as  preclude  the  possibility  of  ob- 
taining legitimate  solutions  without  the 
aid  of  principles  subsequently  unfolded, 
whilst  in  other  cases  exercises  are  pro- 
posed in  advance  of  those  propositions, 
from  u'bich  they  are  direct  deductions ; 
and  in  some  places,  the  language  is  not 


• This  letter  wa*  written  previously  to  my  rereiv. 
ipc  the  xcviii  tli  part  of  the  Mechanic's  Magazine,  iu 
which  is  h letter  on  Newton’s  Appendix  to  Euclid’s 
Elements.’*  subscribed  Samuel  Simple.  It  is,  how- 
ever, obvious,  that  the  insertion  of  that  communi- 
t stioo  in  oe  wise  supersedes  the  admission  of  this. 


mathematically  precise.  Had  the  inge- 
nious author  lived  to  publish  a second 
edition,  his  maturer  consideration,  and 
the  remarks  of  the  reviewers,  would 
doubtless  have  induced  the  removal  of 
these  defects. 

Those  who  are  engaged  in  elementary 
studies,  either  personally  or  by  superin- 
tendence, well  know  that  such  inadver- 
tencies are  serious  obstacles  to  learners — 
they  are  most  especially  such  to  those 
who  have  not  the  advantage  of  a master: 

I therefore  design,  at  my  earliest  leisure, 
to  collect  and  arrange  my  emendations, 
and  to  solicit  a comer  in  your  Magazine 
for  their  insertion. 

As  Newton’s  little  work,  on  many  ac-  ’ 
counts  deserves  to  he  popular,  in  noticing 
any  communication  which  may  tend  to 
bring  it  into  notice,  and  correct  the  inac- 
curacies incidental  to  a first  impression, 
an  important  service  will  be  rendered  to 
students  in  this  elementary  department 
of  science.  The  considerations  by  which 
this  performance  comes  recommended  to 
the  public  are,  the  usefulness  and  ori- 
ginality of  the  plan,  its  comprehensive- 
ness, its  cheapness,  and,  paramount  to 
all,  the  extensive  importance  of  the  sub- 
ject; for,  “that  science  which  compels 
us  to  think  closely,  to  reason  conclusively, 
which  puts  us  on  our  guard  against  delu- 
sion, and  is  inseparably  connected  with 
many  of  the  other  sciences,  and  the  most 
valuable  operations  in  mechanics,  is  geo- 
metry.” 

Mr.  Pearse’s  quotation  from  the  au- 
thor’s preface  is  just.  It  is  not  enough 
merely  to  read  the  writings  of  the  illus- 
trious Greek  ; something  more  is  wanted 
to  raise  the  curiosity  of  the  student,  and 
stimulate  him  to  active  exertion.”  And 
these  unwrought  exercises  supply  thia 
“ something.” 

In  concluding  these  remarks,  allow 
me  to  add,  that  the  value  of  the  work 
would  have  been  greatly  enhanced,  with- 
out increasing  the  size,  had,  occasionally, 
marginal  references  been  given  to  the 
principal  propositions  in  the  Elements, 
&c..  necessary  in  the  solution  of  the 
aulnor's  more  complex  deductions. 

Answer  to  Problem  \,(see  Mechanic's  Ma- 
gazine, Vol.  13,  p.  330.j 

• 

The  analysis  and  constniction  of  this 
problem  may  be  derived  without  the  an- 
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ticipation  of  any  proposition  in  the  Ele- 
ments, subsequent  to  23  of  f,  thus : — 


Let  A B C D be  the  required  square, 
A Ca  diagonal,  A E the  given  difference 
between  the  side  and  diagonal ; join  BE, 
and  draw  (11  of  I)  E F perpendicular  to 
AC.  Then,  because  the  angle  CEP  is 
equal  to  the  angle  CBF,  both  being  right 
angles  {by  construction)  and  the  angle 
CEB  is  equal  to  the  angle  CBE,  (5  of  I) 
because  CE  is  equal  to  CB,  the  remain- 
ing angle  FEB  is  equal  to  the  remaining 
angle  FBE,  and,  therefore,  (6  of  J)  FB 
is  equal  to  FE.  Moreover,  (App.  Cor. 
-I  of  1)  the  angle  EAF  is  equal  to  half  a 
right  angle,  wherefore,  in  the  right- 
angled  triangle  EAF,  are  given  AE  and 
the  adjacent  angles;  hence  AF  and  EF 
are  determined  ; but  FB  is  equal  to  FE, 
wherefore,  AF  and  FB  or  AB  is  deter- 
mined ; and  hence  this  construction. 
On  the  line  A a?,  indefinite  towards  -r, 
erect  (II  of  I)  the  perpendicular  AD, 
bisect  (0  of  I)  the  angle  DAB  with  AE 
equal  to  the  given  difference.  Draw 
EF  at  right  angles  to  AE,  and  make 
(3  of  I)  FB  equal  to  FE ; at  B erect  the 
perpendicular  BC  to  cut  AE  produced 
in  C ; make  AD  equal  to  AB,  and  join 
CD;  and  ABCD  will  he  the  required 
square.  This  appears  evident  from  the 
analysis , but  its  complete  demonstration 
depends  on  4, 5,  and  32  of  I. 

I should  like  to  know  by  what  M ma- 
thematical magic, n the  proposer  has  con- 
trived to  get  safely  through  Appendix 
6 of  I,  without  the  aid  of  ulterior  prin- 
ciples, whilst  he  stumbles  at  this  ? I 
have  no  hesitation  hi  asserting,  that  the 
legitimate  demonstration  of  that  theorem 
is  not  possible  earlier  tli an  the  20  of  I. 
It  can  be  more  readily  deduced  from  32 
of  1,  and  it  is  directly  applicable  to  the 
construction  of  the  present  problem. 

. [The  continuation,  containing  the  solu- 
tions of  Problems  2 and  3,  in  our  next.} 
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Brief  Notices  of  Specifications  Enrolled 
in  1831. 

(Continued  from  j>.  SO 6.) 
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Tab  lb  Lamps.  S.  Parlour,  Croydon. 
— At  the  top  of  this  lamp  there  is  a re- 
servoir of  water,  at  the  base  another  of 
oil.  A pipe  connects  the  two  reservoirs, 
and  the  water  being  heavier  than  the  oil, 
in  the  proportion  of  10  to  9 , gradually 
displaces  the  oil,  which  makes  its  escape 
through  a separate  pipe  into  the  burner. 
When  one  supply  of  oil  has  been  thus 
exhausted,  the  water  is  drawn  off,  and 
both  reservoirs  replenished  for  a repe- 
tition of  the  process.  — Date  of  Pat., 
Dec.  13,  1830;  of  Spec.  Feb.  12,  1831. 

Steam  Carriages.  William,  Georye , 
and  Jleuben  Heaton , Birmingham.  — 
Messrs.  Heaton  pretend  to  no  superiority 
over  others,  in  respect  either  of  economy 
of  fuel  or  quickness  in  the  generation  of 
steam ; neither  do  they  lay  claim  to  no- 
velty in  any  part  of  their  carriage  sepa-. 
rately  considered ; but  they  profess  to 
have  effected  such  a combination  of 
known  contrivances,  as  makes  Lheir  car- 
riage better  calculated  than  any  other  to 
overcome  the  inequalities  of  common! 
roads,  and  to  be  employed  for  speed  or 
power,  as  circumstances  may  require.  In 
our  last  volume,  p.  182,  there  was  a letter 
from  a correspondent,  giving  an  account 
of  a very  successful  exhibition  of  this 
carriage,  in  the  streets  of  Birmingham. 
It  is  said  to  have  “started  off  at  am 
amazing  velocity,  turning  the  corners  of 
the  streets,  right  and  left,  with  the  great- 
est exactness.”  This  is  certainly  more 
than  we  remember  to  have  seen  recorded 
of  any  other  steam-carriage, — Date  of 
Pal.,  Oct . 5, 1830;  of  Spec.  Feb.  5,  1831. 

Certain  additions  to  Locomotive- 
Engines.  C.  B.  Vignoles  and  John 
j Ericsson,  Civil  Engineers. — The  paten- 
tees propose  to  obtain  by  a new  method, 
the  same  power  of  ascending  inclined 
planes,  which  toothed  wheels  possess 
on  a rack  rail.  A third  or  friction  rail 
is  to  be  introduced  in  the  centre  of  the 
mil-road,  between  the  two  bearing  rails; 
and  the  engineer  is  to  be  enabled,  by 
acting  on  the  long  arm  of  a powerful 
lever,  to  cause  two  horizontal  rollers  to 
bear  with  any  degree  of  pressure,  against 
ihesidcs  of  this  centre-rail — to  nip  it  us  it 
were  between  them— -by  which  nipping 
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operation,  the  carriage  is  to  be  propelled 
up  the  incline.  It  will  be  seen,  from  this 
brief  description,  that  the  improvements 
specified  are  not  “ additions  to  locomotive 
engines”  merely,  but  to  railways  as  well. 
Date  of  Pat.,  Sept.  7,  1830;  of  Spec., 
March  7,  1831. 

Guards  or  Protectors. for  Horses’ 
Legs  and  Feet.  Benjamin  Rotch,  Esq., 
Barrister. — Two  or  three  centuries  ago, 
some  pestilent  mender  of  the  works  of 
Nature,  observed  that  she  had  forgotten  to 
give  shoes  to  the  horse ; and  ever  since 
this  noble  animal  has  been  compelled  to 
go  through  all  the  horrors  of  the  smithy- 
house — to  have  iron  shoes  actually  nailed 
to  its  feet  (only  suppose,  gentle  reader, 
the  same  operation  performed  on  your- 
self!)— in  ordei  to  maintain  its  place  in 
civilized  society.  Another  improver  of 
the  same  class,  has  now  made  the  equally 
sensible  discovery,  that  Nature  has  also 
forgotten  to  provide  the  animal  with  stock- 
rings!  And  never  thinking  of  stock- 
rings,  has  thought  still  less  of  garters ! ! 
Both  of  these  extraordinary  omissions  he 
proposes  to  supply,  by  forthwith  provid- 
ing our  equestrian  friend  with  stockings 
(shorts,  it  is  said,  will  do)  made  of  that 
very  elastic  material  caoutchouc ; which, 
if  they  be  only  made  to  fit  well,  will  be 
sure  never  to  slip  down.  We  presume, 
that  in  the  march  of  improvement,  horse 
breeches  will  come  next. — Date  of  Pat., 
March  20,  1830;  of  Spec.,  March  18, 
1831. 

Thermostat,  Andreto  lire,  M.  D. — 
The  thermostat  is  an  instrument  or  appa- 
ratus for  regulating  the  opening  and 
shutting  of  cocks  and  vajve%  by  a rise  and 
fall  of  temperature,  in  the  same  way  as 
is  ordinarily  done  by  the  rise  and  fall  of 
water.  It  has  been  suggested  by  the 
fact,  that  different  metals  possess  very 
different  degrees  of  expansibility.  The 
patentee  takes  two  equal  lengths  of  me- 
tal— say  zinc  and  iron — and  placing  the 
zinc,  the  most  expansible  of  the  two, 
uppermost,  he  rivets  them  firmly  to- 
gether. Suppose,  now,  this  compound 
bar  to  be  exposed  to  an  alternation  of 
temperatures,  higher  and  lower  than  that 
which  it  possessed  at  the  time  of  rivet- 
ting;  when  the  temperature  is  higher, 
the  ziuc  expands,  and  gives  a considera- 
ble down  ward  curvature  to  the  bar ; when 
it  is  lower,  there  is  an  equal  curvature  in 
the  opposite  direction.  Suppose,  farther. 
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that  this  bar  is  connected  by  a bell-crank 
with  the  stop -cock  of  a vessel  which  sup- 
plies hot  water  to  the  chamber  contain- 
ing the  thermostat,  it  is  obvious  that  it 
will  communicate  its  alternating  action 
to  the  stop-cock,  and  enlarge  or  diminish 
the  aperture  of  admission  accordingly. 
Dr.  Ure  thinks  that  the  admission  of  hot 
air  into  a chamber  may  also  be  regulated 
in  the  same  manner.  We  do  not  doubt 
the  correctness  of  the  principle  on  which 
this  instrument  is  constructed ; but  it  is 
of  too  delicate  a description  to  allow’  us 
to  expect  that  it  will  be  found  to  answer 
'so  effectually  in  practice,  and  on  a large 
scale,  as  the  ingenious  patentee  supposes. 
— Date  of  Pat.,  Oct . 20,  1830;  of  Spec., 
April  20,  1831. 

(To  be  continued.) 

PRINCIPLES  OF  LOCOMOTION — REPLY  OF 
SAXULA  TO  II.  C. 

Sir, — Were  I fully  to  reply  to  all  the 
remarks  of  your  correspondent  B.  C.,  I 
should  occupy  too  many  of  your  pages. 
I will  briefly  notice  them  in  the  order 
they  occur  in  No.  433,  page  134. 

I acknowledge  the  reciprocal  action  of 
bodies,  or  force  on  bodies,  the  hurling  of 
missiles,  and  so  forth ; but  the  motion  of 
the  indefinitely  larger  body  is  so  small, 
that  in  practical  discussions  it  is  often 
considered  as  nothing;  as  such  I con- 
sider it,  when  I call  the  earth,  water,  and 
air  the  fulcrums  or  abutments  of  loco- 
motion. 

I do  not  admit,  that  u the  fulcrum  is 
determined  by  the  presence  of  the  pow- 
er.” The  power  may  he,  and  often  is 
present,  and  moving  with  the  resistance, 
as  in  rowing  a boat,  cracking  a nut,  cut- 
ting clogs  and  pattens 

Whilst  the  water  moved  faster  than 
the  grounded  boat,  and  the** great  globe 
itself”  (if  B.  C.  will  have  its  motion 
brought  in)  the  fulcrum  was  in  the  boat, 
and  the  oar  a lever  of  the  first  class;  but 
the  moment  the  boat  moved  faster  than 
the  water,  the  fulcrum  shifted  to  the 
water,  and  the  oar  became  a lever  of  the 
second  class,  according  to  our  old-fa- 
shioned notions  of  such  things,  sanction- 
ed by  the  w authorities;”  and  Saxula  can- 
not see  any  but  a verbal  difference  be- 
tween fulcrum  and  abutment 

My  expression  **  absolutely  moveable,” 
is  an  ill-delined  one;  i meant  moving, 
or  about  to  move. 
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His  diagram  explained,  see  page  136, 
appears  to  me  to  be 

**  Confusion  worse  confounded.’* 

If  Hezron  can  malie  any  thing  correct  of 
it,  I am  ready  to  listen,  and  willing  to 
learn ; I will  take  my  share  of  the 
“ onus.’’  The  bowspring  has  a tendency 
to  force  still  further  apart  the  points 
d and  i,  by  pushing  d downward  and  t 
upward ; but  rf,  by  the  question,  must 
come  upward,  to  be  “ perpendicularly 
over  b , now  the  same  point  d of  the 
lever  a b , cannot  come  upward  and  go 
downivard  the  same  extent,  by  the  same 
force  at  the  same  time. 

“Ejress  and  regress,  mid  1 well.  Master  B." 

To  be  more  particular.  Suppose  the 
bow-spring  expand  its  whole  extent,  or 
say  6 inches,  in  forcing  the  point  d down- 
ward, until  it  be  perpendicular  to  a c, 
when  a c is  immoveable.  Now,  if  a c is 
not  to  lose  its  horizontal  position,  as  by 
the  question  it  is  not,  the  point  d must 
be  forced  upward  6 inches,  to  become 
perpendicular,  or  a right  angle  to  a c, 
when  a c is  moveable  — which  appears 
to  involve  a contradiction.  All  that  the 
spring  can  do,  is  to  force  ac  perpendi- 
cular, or  a right  angle  to  a b , the  point  a 
remaining  in  one  case  stationary,  and  in 
the  other,  nearly  so,  and  this  is  justified 
by  experiment ; a c is  first  an  abutment 
to  a bj  but  a h cannot  be — secondly,  an 
abutment  to  a c,  if  it  must  have  the  same 
quantum,  or  6 inches  of  motion  as  be- 
fore, which  the  question  requires.  Did 
he  put  a weight  on  the  frame  ac,  as 
much  as  the  spring  could  carry? 

And  how  the  weights,  m and  o,  can  do 
any  thing  hut  lift  the  point  c upward, 
press  the  point  <1  backward,  or  rotary 
round  a,  hy  the  operation  of  a 3rd 
class  lever,  is  past  my  comprehension. 
That  they  can  lift  a until  it  is  perpen- 
dicular over  b is,  I think,  impossible. 

I may  be  too  dull  to  understand  it,  but 
certainly  f do  not ; perhaps  Hezron  may. 
Both  weights,  m and  o,  virtually  hang  on 
the  point  <7,  of  the  3rd  class  lever  a b , 
which  can  only  move  back  tea  rd  hy  such 
action.  This  is  the  theory  of  the  “ puz- 
zle for  Saxula.” 

I have  tried  the  “two  or  three  slips  of 
wood  pegged  to  a table,”  see  page  30, 
and  used  a bow-spring,  page  13(5,  and 
the  result  is  not  as  B.  C.  says  it  would 
be;  the  centre  e remains  nearly  station- 
ary; it  does  not  rise  to  h,  although  it 
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rises  a little;  the  end  c rises  nearly  as 
much  as  the  end  b fell,  page  30,  but  the 
point  a has  little  or  no  locomotion,  which 
is  the  gist  of  the  experiment.  I say  little 
or  no  locomotion,  because  there  is  some, 
created  by  momentum  and  a composition 
of  forces  not  to  be  touched  upon  here.  I 
1 can  give  it  more  or  less,  according  as  f 
release  the  spring. 

I [consider  the  weight,  representing 
power,  as  being  within  the  machine,  and 
like  a spring,  an  integral  part  of  it,  so 
long  as  the  weight  has  no  other  support 
from  the  ground  but  the  machine;  such 
is  a clock  weight,  hut  a horse  is  not  so — 
he  has  a support  independent  of  the  ma- 
chine. 

A locomotive  force  can  act,  or  appear 
to  act,  in  any  direction  in  any  plane  ; but 
when  it  so  acts,  it  must  have  some  mea- 
sure of  its  effect,  and  I say  such  measure 
is  gravity — I do  not  say  the  force  is 
gravity,  hut  that  gravity  is  the  measure 
thereof,  and  that  the  line  of  gravity  is 
the  only  effective  line  of  direction  thereof 
in  locomotive  machines.  Here  the  new 
theory  begins. 

It  is  a envious  subject,  as  be  says,  and 
worthy  investigation  : ye  “ steam  car- 
riage projectors,”  heed  him  not ; foster 
and  water  this  “ germ  of  a surprising 
growth,”  it  may  he  worth  your  culture — 
the  process  is  simple.  Only — long  levers 
and  weight  near  the  fulcrum,  and  not  “by 
making  part  of  the  load  the  direct  act- 
ing force,”  as  in  the  w heel-barrow  pro- 
blem— that  would  he  a more  complicated 
process.  I>.  C.  would  mislead  re;  a 
sly  rogue,  but  I’ll  watch  him.  His  re- 
marks, page  137,  respecting  my  6th,  8th, 
and  9th  propositions,  being  mere  opi- 
nions, I take  no  further  notice  of  them. 

All  the  reasoning  of  B.  C.  docs  not 
convince  me  that  the  oar  of  a boat  is  a 
lever  of  the  first  order.  I adhere  to  the 
“ authorities,”  and  maintain,  that  it  is  a 
lever  of  the  second  order.  Is  not  the 
quiescent  point,  or  place  of  least  motion, 
the  place  of  the  fulcrum  of  any  lever, 
whether  of  the  1st,  2nd,  or  3rd  order? 

Let  him  look  at  point  c in  diagram, 
pa  ir©  118,  and  point  A in  the  following 
diagram,  and  answer  me— and  I beg  an 
answer  without  circumlocution — a plain 
yes  or  no,  to  put  an  end  to  the  oar  dis- 
cussion. If  yes,  I desire  no  more; 
we  can  proceed  to  something  eLe — If 
no,  I must  leave  it  with  the  Editor  to 
say,  whether  any  courtesy  requires  inc 
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□ot  admit,  th  e divine  authority  of  the 

r * * * * 


to  continue  an  argument  with  one  who 
will  not  acknowledge  the  established 
first  principles  of  our  creed ; we  should 
be  like  two  people  arguing  about  the 
Christian  religion,  when  one  of  them  does 


Bible. 

B.  C.  does  not  seem  to  separate  the 
fulcrum  of  common  motion  from  that  of 
locomotion. 


E is  the  fulcrum  of  common  rotary 
motion  of  the  wheel  BFDA.  A is  the 
fulcrum  of  locomotion,  and  is  a point  of 
the  wheel  nearly  stationary,  while  the 
centre  E moves  from  B to  D in  passing 
over  the  obstacle  (large  or  small)  C.  Be- 
fore passing  the  apex  of  C,  the  weights 
act  on  a lever  of  the  first  order,  after 
passing  the  apex  on  a lever  of  the  second 
order.  The  wheel  performs  common, 
though  little,  rotary  motion  and  loco- 
motion both  at  one  time,  and  each 
motion  has  its  separate  fulcrum.  A bird, 
in  flying,  performs  reciprocating  motion 
and  locomotion  both  at  the  same  time, 
and  each  motion  has  its  separate  ful- 
crum. (This  diagram  could  not  be 
put  in  practice — the  obstacle  is  too  large, 
the  wheel  would  slip  round,  and  not 
mount) 

As  I have  a new  and  useful  object  in 
view,  not  a bookish  recreation,  I think  it 
would  be  only  duly  courteous  in  B.  C., 
to  examine  my  theory  by  the  existing 


mechanical  laws,  and  not  perplex  it  with 
novel  or  fine-drawn  ideas,  however  true, 
when  measured  by  his  own  new  scale. 
He  would  lead  me  into  a minute  and 
abstiuse  disquisition  on  the  science  of 
absolute  and  relative  motions,  but  1 must 
not  he  so  led  ; I must  reason  upon  the 
broad  laws  of  the  mechanical  powers,  as 
they  stand  in  the  authorities;  I must 
stand  by  them,  that  they  may  stand  by 
me.  Zachary  Fungus,  in,  I think,  one 
of  Foote’s  plays,  called  his  groom  to 
fence  with  him,  and  explained  the  pecu- 
liarities of  the  art;  but  the  obstinate 
groom  adopted  the  old  well-known  cut 
and  thrust  system,  against  which  his 
master’s  ill-applied  science  was  una- 
vailing, and  Zachary  was  soon  brought 
to  a surrender. — Yours,  Arc. 

Saxula. 

" • 

P.S.  Hezron,  page  107,  is  right  in  con- 
sidering locomotive  force  as  a continual 
tangential  force  on  the  wheels,  and  fur- 


an  Hjroius^s  mqvkn,  on  393  WNcijfLS  or  Mm'i  Mitt.  349 

% ^ f • *»  -a  »■»*  « « 4 ■ 


tfrer,  Vcoyride*  ho«  uactiv*  forc«  as  a 
reacting  tangential  force,  as  far  as  re- 
l§tos^  the  penury  of  .the  wheels, 
which  I prove  ip  myself  thus.  Let  the 
horse  and  carnage  stand  still,  and  let  the 
part  of  the  subplane  or  tangential  force 
under  the  wheels  be  moved  backward* 
the  wheels  will  then  turn  round ; but  let 
the  wheels  be  supported  off  the  plane, 
and  the  horse  and  carriage,  now  a sledge, 
moved  forward,  the  wheels  will  not  then 


go  round,  although  there  centres  are 
moved..2  He  is  loey  about  the 

crank ; it  is  a tangential  force,  acting 
upon  the  periphery  pf  0 an  imaginary 
wheel  ever  varying  in  sire  from  a point 
to  its  full  radius.  As  to  the-^euh1' in 
his  foot  note,  can  a machine  without  a 
lever  be  constructed  ? And  can  any  lever 
act  without  a fulcrum  ? Where  there  is  a 
lever  there  is  a fulcrum. 

S. 


SCHEME  or  A HYDRAULIC  MOVER,  ON  THE  PRINCIPLE  OF  BARttER’s  MILL. 


Sir, — If  the  above  sketch  of  an  Hy- 
draulic Mover,  for  communicating  power 
to  machinery,  which  I have  recently  in- 
vented, be  deemed  worthy  of  a place  in 
your  very  valuable  and  useful  work,  to 
which  I allow  myself  to  he  indebted  for 

♦ much  information  and  instruction,  I shall 
feel  much  pleasure. 

A is*,  hollow  cylinder  or  pipe,  forming 
the  upright  shaft  of  a mill  on  Barker’s 
well-known  and  effective  centrifugal 
principle.  _ . 

B Br  the  lateral  pipes  from  ditto  ; a a, 

* the  jets  pf  water,  whose  centrifugal  force 
gives  the  motion.  ; . 


C,  beam  to  support  the  machinery, 
built  at  each  end  into  the  wall  DD. 

E E,  two  cog-wheels  to  communicate 
the  motion  to 

F,  the  rod  of  a pump  (on  Sbalder’s 
principle),  which  derives  its  supply  from 
the  well  into  which  the  water  from  the 
pipes  is  conducted,  which  it  raises  to 

H,  a cistern  into  which  one  end  of  a 
syphon,  1 1,  is  introduced,  the  other  end 
of  which  is  soldered,  with  an  air-tight 
joint,  into  the  top  of  the  pipe  A,  to  which 
it  thus  supplies  the  water  which  is  con- 
tinually running  from  the  pipes,  BB, 
producing  a constant  motion,  which  may 
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be  given  by  carrying  the  horizontal  rod 
F,  through  the  wall  D,  to  machinery  for 
any  purpose.  And  if  the  statement  in 
the  pamphlet  on  Hydrostatics  by  the 
Society  lor  Diffusing  Useful  Knowledge, 
as  to  the  effect  of  Barber’s  Centrifugal 
Mill,  be  correct,  the  power  gained  must 
be  very  great. 

The  advantages  of  the  invention  are 
obvious.  The  whole  of  the  machinery 
for  a large  factory  may  be  contained 
under-ground,  which  indeed  will  be 
the  most  desirable  situation  for  it,  and 
valuable  room  will  thus  be  saved ; the 
expense  of  erection  will  not  be  great; 
and  the  saving  in  coals,  &c.,  necessary 
for  a steam-engine  of  the  like  powers, 
will  be  immense.  1 might,  perhaps, 
have  secured  much  benefit  to  myself  by 
taking  out  a patent  for  the  discovery,  but 
I have  no  wish  to  profit  by  monopoly. 
All  I desire  is,  that  it  may  be  recollected 
that  the  machine  was  invented  by  one 
who  is  proud  to  own  himself,  Mr.  Editor, 
Your  very  obedient  humble  servant,  and 

A Journeyman  Mechanic. 

London,  Mnrch  3, 1B31. 


ALE  FROM  MANOEL  WURZEL. 

* 

Sir, — I am  glad  to  see  the  subject  of 
brewing  from  mangel  wurzel  again  taken 
up  in  your  publication.  I tried  the  ex- 
periment last  year,  and  followed,  as  nearly 
as  I could,  the  directions  of  your  corre- 
spondent at  Laceby ; but  not  being  at  all 
skilful,  my  trial  was  a total  failure.  But 
it  would  give  me  pleasure  to  have  suc- 
cessful experiments  recorded  in  the  Me- 
chanics’ Magazine;  and  I should  recom- 
mend to  your  correspondents  to  be  as 
particular  in  their  information  as  possi- 
ble, following  in  that  particular  the  ex- 
ample of  Mr.  Cobbett,  in  bis  Cottage 
Economy — to  give  quantities  with  the 
greatest  nicely,  and  also  the  time  that 
should  he  given  to  each  stage  of  the  pro- 
cess ; in  shoTt,  let  them  suppose  they  are 
writing  to  ignorant  persons,  who  want 
every  information,  and  not  speak  of  things 
to  be  done  M in  the  usual  way,”  as  Mr. 
Lester  does. 

With  your  permission,  I would  remark 
on  Mr.  Lester’s  communication,  that  it 
would  not  only  be  more  practicable,  but 
cheaper  for  a poor  man  to  purchase  the 
roots  rather  than  grow  them.  Fifteen 
pounds  of  roots,  he  says,  are  sufficient  for 


a gallon.  Now,  a bushel  of  roots,  weigh- 
ing 601bs.  may  be  bought  for  9 d.  often 
for  0 d. ; therefore,  the  roots  for  a gallon 
would  not  exceed  2\d. 

Mr.  Lester  says,  the  leaves  may  be 
stripped  from  the  plant  without  retarding 
the  growth  in  the  least.  That  I deny;  f 
have,  by  repeated  experiments,  proved  the 
contrary.  The  under-leaves  may  be 
pulled  without  much  injury;  but  if  tbe 
top-leaves  are  gathered,  it  is  very  inju- 
rious. Some  years  ago,  the  gardener  of 
a gentleman  in  Essex,  or  Kent,  made  re- 
peated trials  with  the  greatest  care  and 
accuracy,  and  the  result  was  printed  and 
distributed  through  the  country ; and 
from  those  experiments  it  was  most 
clearly  proved,  that  the  stripping  the 
leaves  was  highly  injurious  to  the  growth 
of  the  plant. 

Yours,  &c. 

A Well-wisher  to  the  Pooh. 


grinder’s  safety  apparatus. 


Sir, — A drawing,  of  which  the  above 
is  a copy,  has  been  in  mv  desk  ever  since 
the  perusal  of  an  article  on  the  Grinder’s 
Asthma  in  a Medical  Periodical.  The 
principle  of  the  plan  here  represented,  is 
in  part  similar  to  that  of  your  corres- 
pondent in  No.  392  of  the  Mechanics’ 
Magazine,  which  J have  just  seen. 

The  drawing  exhibits  a section  of  my 
proposed  apparatus. 

Heat  is  supposed  to  he  applied  to  the 
flue  at  the  point  «,  in  order  to  produce  a 
draught.  The  stones  might  perhaps  he 
set  where  the  heat  was  required  for  other 
purposes. 

b is  a cylinder  of  6onie  electric  (as 
sealing-wax  or  glass)  made  to  revoive  by 
the  same  power  that  turms  the  stone. 

c a rubber  for  exciting  the  cylinder, 


A 
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and  wiping  off  the  dust  it  has  attracted, 
in  a situation  where  it  may  be  carried 
backwards  by  the  current  of  air. 

The  case  enclosing  the  stone  might 
communicate  with  a heated  flue ; by 
which  I presume  a sufficient  draught  of 
air  would  be  produced. 

It  appears  to  me,  that  the  contrivance 
might  be  further  improved  by  the  appli- 
cation of  electricity,  instead  of  magnet- 
ism ; viz.  by  availing  ourselves  of  the 
same  principle,  that  causes  a stick  of 
sealing-wax,  when  rubbed,  to  attract 
small  bodies.  Perhaps  a better  plan  for 
this  purpose  than  the  one  I have  de- 
scribed, might  he  devised — I merely 
wish  to  suggest  the  principle. 

Yours,  &c.  E.  Davy. 

Merck,  1831. 

ON  THE  STUDY  OP  MATHEMATICS IN 

FARTHER  REPLY  TO  M A CONSTANT 

READER,”  VOL.  XV.  P.  32. 

Sir, — Presuming  that  your  advice  to 
“ A Constant  Reader,”  on  mathematics, 
(whose  inquiry,  in  Part  98,  I did  not 
observe  till  within  a few  days)  was  not 
designed  to  supersede  further  sug- 
gestions on  the  subject,  I trust  I shall 
not  be  thought  obtrusive,  though  a hum- 
ble individual,  and,  according  to  vulgar 
adage,  only  a nonus  pars  hominis , in 
offering  a few*  hints  to  his  consideration. 
I would  not  he  thought  to  make  pre- 
tensions to  any  extensive  acquaintance 
with  the  science  in  question;  but  having 
succeeded,  by  my  own  application  and 
exertions,  in  making  some  progress 
therein,  I flatter  myself,  from  an  expe- 
rience of  the  difficulties,  discourage- 
ments, and  pleasures  attending  the  pur- 
suit, I am,  in  some  degree,  qualified  to 
lend  assistance  to  others  who  may  be 
disposed  to  tread  a similar  path. 

In  a course  of  learning,  on  any  sub- 
ject, books  have  a primary  jilace,  as  the 
means  of  instruction  ; but  in  mathema- 
tics, so  much  they  contain  wears  the 
appearance  of  impenetrable  mystery  and 
anstruseness  that,  to  a mind  soon  start- 
led with  difficulties,  they  prove  far  more 
repulsive  than  attractive.  . In  the  nature 
of  the  case  this  must,  in  a considerable 
degree,  be  expected : but  I make  not 
this  statement  to  alarm  the  inquirer,  hut 
rather  to  caution  him  against  indulging 
a false  impression,  and  to  prevent  him 
from  relinquishing  in  disgust  what  might 


’be  pursued  with  success  and  advantage. 
Every  thing,  to  a learner  of  a new 
science,  must,  at  first,  have  apparent  per- 
plexity ; and  in  mathematics  this  impedi- 
ment (if  it  may  be  so  called)  is  not  of 
less  magnitude  than  in  other  subjects; 
but  i think  rather  more.  The  student, 
however,  should  not  allow  this  to  dispi- 
rit him ; for  diligent  application  will 
soon  renderclear,  what  at  first  view  may 
seem  to  be  involved  in  unintelligible 
confusion.  But  while  I thns  endeavour 
to  prepare  him  to  meet  this  harrier  to  his 
progress,  I must  express  my  humble 
opinion,  that  many  mathematical  works 
have  much  more  of  the  occult  character 
alluded  to  than  re  necessary ; and  that 
less  has  been  done  by  way  of  facilitating 
the  studies  of  the  unaided  learner,  than 
his  case  requires.  Indeed,  it  appears  to 
me  that,  in  most  instances,  the  writers 
on  this  subject  treat  it  as  if  they  presup- 
posed the  inquirer  to  possess  one-half 
the  knowledge  he  seeks.*  The  fact  is, 
most  of  such  works  are  published  “ for 
the  use  of  schools,*’  and  **  Universi- 
ties;” on  which  account,  the  teacher  is 
expected  to  supply  the  desideratum  of 
elucidation;  a supplement,  generally,  of 
no  small  extent.  What,  then,  is  an  iso- 
lated, plodding,  self-instructed  to  do, 
under  such  circumstances,  unless  he 
brings  to  his  studies  a mind  gifted  with 
surpassing  powers  of  conception  and 
comprehension?  It  is  true,  there  may 
be  books  extant  professedly  designed  to 


• Most  writers  on  algebra  appear  to  me  to  treat 

the  subject  as  if  it  were  rather  a parade  of  alphabeti- 
cal mysticism,  than  a rational  system  of  problemati- 
cal solutiou.  lienee  all  the  paraphernalia  of  literal 
formula:,  “ given  expressions,’*  &c,,  by  which  tba 
learner  is  often  bewildered  in  a symbolical  maze.  I 
reprehend  not  the  use,  but  the  abuse,  of  this  sort  of 
hieioglyphical  abstraction.  'Jo  the  adept  it.  no 
doubt,  presents  a convenient  summary  of  analytical 
and  synthetical  laws; 'but  to  expert  that  a tyro 
should  trace  the  modus  operands  of  a complicated 
numeral  proc  ess  through  a medium  which  has  no 
affinity  with  the  current  ideas  of  calculation,  is 
about  as  reasonable  as  that  a cabinet-maker  should 
require  his  apppreutice  to  learn  the  art  of  his  calling 
by  inspecting  prints  and  models  of  the  articles  of 
furnituie,  instead  of  attending  for  that  end  to  the 
operations  of  the  work-shop  I i he  binomial  theorem, 
in  this  respect,  to  a learner,  is  rather  a refinement  of 
Intricacy,  as  to  what  is  culled  its  general  formula; 
but  explain  it  tirst  to  him  in  the  common  arithmeti- 
cal language  of  multiplication  and  division,  and 
then  he  will  be  capable  of  appreciating  the  design  of 
the  literal  moae  of  representing  its  rules.  The  book 
most  free  from  this  objection,  that  I have  seen,  (and 
also,  in  other  respects,  preferable)  is  that  of  Nichol- 
son and  Rowbottom.  The  Useful  Knowledge  trea- 
tise is  not  as  one  should  expect,  in  this  particular, 
from  a Society  professing  to  aim  at  popular  in- 
struction. 
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suit  his  exigencies;  but  how  is  he  to 
know  where  to  look  for  them,  without 
information  from  a friendly  monitor? 
Fortunately  for  “ A Constant  Reader,” 
by  seeking  this  direction  through  the 
medium  of  the  Mechanics'  Magazine, 
he  has,  in  the  advice  of  the  Editor,  been 
furnished  with  what  is  so  highly  requi- 
site to  the  commencement  of  his  studies. 
1 am  not,  it  is  true,  acquainted  with  Dr. 
Gregory’s  book ; having  acquired  what 
knowledge  1 possess  from  separate  trea- 
tises on  the  different  branches  of  the 
science:  and  this  plan  1 should  have 
suggested  to  the  inquirer,  had  he  not 
been  referred  to  this  work,  as  most  likely 
to  answer  his  purpose.  It  would,  there- 
fore, ill  become  an  individual  of  such 
slender  pretensions  as  the  writer,  to  offer 
any  thing  as  preferable  Ura  recommend- 
ation which  has  all  the  weight  and  au- 
thority of  eminent  talent,  and  scientific 
skill,  to  warrant  its  eligibility. 

There  is,  however,  one  admonition, 
which,  without  the  charge  of  presump- 
tion, 1 think  I may  venture  to  give  as  a 
useful  accompaniment  to  your  judicious 
advice;  ana  which  “ A Constant 
Reader”  may  find  worthy  his  considera- 
tion; namely,  that  books , however  per- 
spicuously and  explicitly  written,  will 
not,  and  must  not,  be  expected  to  save 
the  trouble  of  thinking ; that  sort  of 
thinking,  I mean,  which  requires  an 
effort  of  the  mind.  Indeed,  with  every 
advantage  as  to  the  means  of  instruction, 
little  success  can  be  augured  without 
fixed  attention  and  mental  exercise ; and 
in  order  to  these,  the  learner  must  feel 
an  interest  in,  and  liking  for,  his  studies. 
There  is  no  such  thing  as  absolute  pas- 
sivity in  acquiring  knowledge ; particu- 
larly that  under  consideration.  The 
mind  must  be  an  active  recipient  of  pro- 
positions and  truths,  or  all  tuition,  whe- 
ther oral  or  not,  will  be  of  little  service. 
The  schoolboy’s  memory,  by  the  me- 
chanical routine  of  learning,  may  be  full 
of  verbal  lumber;  but  his  judgment 
may  not  be  enlightened  for  want  of  the 
mental  energy  necessary  to  a perception 
of  the  ideas,  and  the  comprehension  of 
the  subject.  The  iuquirer,  therefore, 
must  not  indulge  the  notion  that  the 
best  rules,  and  the  most  simplified  mode 
of  conveying  them  to  the  mind,  can  be 
thoroughly  understood,  and  carried  into 
operation,  without  intensity  of  thought 
and  a determinate  spirit  of  perseverance. 


He  will  also  find  patience  to  be  necessary* 
for  the  attainment  of  knowledge  is  tW 
work  of  time,  and  the  different  steps  of 
the  progress  must  be  deliberately  pro- 
ceeded in  to  be  marked  with  a successful 
issue.  The  slower,  in  reason,  are  the 
first  stages,  the  more  expeditiously  will 
be  the  subsequent  course.  The  inquirer, 
therefore,  should  not  hastily  skip  froca 
chapter  to  chapter,  and  from  section  to 
section,  but  maturely  dwell  on  each  suc- 
cessive gradation.  He  will,  no  doubt* 
be  often  puzzled  to  comprehend  a rule, 
or  master  a problem ; but  let  him  try 
again  and  again,  when  this  is  the  case, 
for,  by  this  recurrent  practice,  light  will 
sometimes  break  in  upon  his  mind  unex- 
pectedly, with  great  delight  and  satis- 
faction. But,  above  all  things,  let  him 
not,  when  difficulties  of  this  kind  occur, 
despair  of  surmounting  them,  under  a 
notion  that  his  capacity  is  not  equal  to 
the  task,  as  is  too  often  the  case.  There 
is  certainly  a difference  amongst  men,  in 
this  respect  Some  have  a quicker  per- 
ception and  stronger  memory  than  others; 
and  can,  therefore,  acquire  knowledge 
with  greater  care  and  rapidity : but  this 
is  no  argument  to  prove  that  what  is  at- 
tainable by  one  mind  is  beyond  the  grasp 
of  another.  It  only  shows  the  necessity 
of  making  up  the  want  of  such  intel- 
lectual acuteness  by  increased  attention 
and  persevering  energy.  It  ought  to  be 
remembered  that  a diligent  exercise  of 
the  mental  faculties  increases  their  capa- 
bility ; and  habit,  with  the  mind  as  with 
the  body,  will  make  easy  and  smooth 
what  indolence  would  contemplate  as 
irksome  and  insuperable.  In  fact,  there 
can  be  no  greater  impediment  thrown  in 
the  way  of  a person  who  proposes  to  him- 
self the  study  of  a science,  than  a per- 
suasion of  incompetency  of  mind.  A 
moderate  share  of  diffideuce  is  certainly 
useful  in  all  difficult  undertakings;  but 
there  is  also  a measure  of  self-confidence, 
which  is  needful  and  justifiable  to  war- 
rant success. 

Having  thrown  out  these  general  hints, 

I shall  just  briefly  touch  on  one  or  two 
points  of  particularization.  The  inquirer 
will,  probably,  commence  his  studies 
with  algebra.  If  so,  it  may  not  be  amiss 
to  inform  him,  that  if  he  is  not  already 
acquainted  with  fj'actions,  it  will  be  ne- 
cessary for  him  to  learn  them  before  he 
can  expect  to  advance.  This  he  can  do 
from  ativ  arithmetical  guide  and  kev. 
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Fbe  process  lie  may  think  to  be  a drudg- 
ery ; but  perhaps  it  will  be  more  pleasing 
ban  be  may  imagine.  Afterwards  in 
pursuing  his  algebraie  inquiries,  let  him 
not  be  ashamed  of  the  use  of  his  slate ; 
for,  if  his  leisure  will  allow,  he  will  had 
it  of  material  benefit  in  giving  him  a- 
ready  insight  into  the  different  parts  of 
the  science  to  work  ever y example  given ; 
exemplifying  «the  proverb,  that  “ prac-  „ 
tit*  makes  perfect’’ 

Finally,  let  him  guard  against  an  osten- 
tatious use  of  his  attainments;  for  so 
boundless  is  the  field  of  investigation  be- 
fore him,  that  he  must,  after  proceeding 
a great  length,  contemplate  proficiency 
as  at  a distance ; and  even  make  some 
progress  before  he  will  discover  the  extent 
of  his  own  ignorance:  for,  though  it  may 
seem  paradoxical,  the  more  he  advances 
in  knowledge,  the  more  it  will  seem  he 
has  vet  to  learn. 

Much  might  be  said  on  the  study  of 
mathematics  in  reply  to  the  cut  bono  ? of 
those  sordid  minds  who  can  see  utility 
and  advantage  in  nothing  that  does  not 
contribute  to  pecuniary  prospects  or  sen- 
sual gratification : but  having  drawn  out 
my  remarks,  I fear,  to  a tedious  length, 
this  must  be  declined. 

Yours,  &c. 

A Vulgar  Fraction. 


Nutt’s  bee-hives. 

Sir, — I perceive,  in  your  Journal  of  the 
21st  May,  a request  from  a correspondent 
at  Bungay  to  Mr.  Massingberd,  to  ex- 
plain a letter  of  his,  which  appeared  in 
your  valuable  Magazine  on  the  28th 
February,  1830,  on  my  mode  of  ma- 
naging bees.  Mr,  M.  is  a person  of  great 
respectability,  a man  of  genius,  and  an 
experienced  Apiarian.  I regret  that  he 
is  now  on  the  Continent,  and  also  that 
he  should  have  referred  your  readers  to 
me  to  explain  his  plans,  as  they  appear 
in  the  34 1st  Number  of  your  Journal; 
for,  though  they  are  represented  as  being 
in  accordance  with  my  system,  this  is 
very  far  from  being  the  case.  I should 
be  wanting  both  iu  gratitude  and  respect 
to  Mr.  M.  did  f ascribe  this  to  any  thing 
else  than  mistake;,  I have  experienced 
much  kindness  at  this  gentleman's  hands, 
and  he  has  been  of  great  service  in 
spreading  a knowledge  of  the  results 
(this  at  least)  of  my  Apiarian  plans,  even 
to  the  furthest  extent  of  the  globe.  Mr. 


M.’s  imperfect  information  is  easily  ac- 
counted for.  When  he  did  me  the 
honour  personally  to  inspect  my  working 
Apiary  at  Moulton  Chapel,  1 was  unfor- 
tunately from  home.  Since  that  period, 

I have  had  a correspondence  with  him, 
which  has  doubtless  served  to  rectify  his 
first  impressions ; but  I am  well  satisfied, 
that  when  he  transmitted  to  you  his  fan-; 
ciful  conjectures  on  my  Apiarian  pr&o*  * 
tice,  lie  believed  them  to  be  founded  on. 
facts,  and  could  not  possibly  have  any 
intention  to  mislead  vour  readers ; no 
doubt,  he  only  desired  to  excite  them  to  - 
inquire  after,  and  adopt,  that  better  mode  - 
of  managing  the  honey  bee,  which  I have 
been  successful  in  introducing. 

I am  not,  at  this  moment,  prepared  to  * 
answer  your  Bungay  correspondent ; but : 
this  seems,  as  regards  him,  of  little  . 
consequence,  since  he  expresses  such  per- 
fect confidence  of  being  master  of  my 
system.  I must  make  a remark  or  two, 
however,  on  his  assertion,  that  the  bees 
will  produce  as  much  honey  and  wax  in 
a hive  of  one  shape,  as  in  a hive  of 
another,  provided  only  room  enough  is 
given  to  preveut  their  swarming;  and 
that  if  this  be  done,  it  matters  not  whe- 
ther the  hives  are  placed  above,  below,  or 
on  a level  with,  each  other.  I beg  to 
assure  him,  as  well  as  your  readers  ge- 
nerally, that  there  is  but  one  proper  shape 
of  the  hive,  and  that  attention  to  this  is 
one  of  the  principal  causes  of  the  wonder- 
ful increase  of  produce  obtained  by  my 
collateral  hives,  in  comparison  with  the 
pilingor  storifying  systems  of  construction. 
Man  cannot  make  bee  seasons,  neither 
can  all  his  art  and  genius  produce  the 
vegetable  sweet ; still  he  can  do  much  to 
facilitate  the  labours  of  these  extraor- 
dinary animals — by  regulating,  in  par- 
ticular, the  temperature  of  their  little 
houses  of  industry.  I have  been  asked, 
by  an  anonymous  friend,  Vitious,  what 
the  thermometer  has  to  do  with  bees  ? 
He  might  as  well  have  asked  me, what  the 
mainspring  of  a watch  has  to  do  with  the 
regulation  of  time  ? Without  the  main- 
spring, the  watch  will  not  keep  time ; 
and  withoutthe  thermometer,  the  interior 
temperature  of  the  hive,  on  which  every 
thing  depends,  cannot  be  adjusted. 

1 have  taken  Nature — the  bees  them- 
selves— for  my  instructors,  in  all  my 
apiarian  studies;  and  the  more  I con- 
template the  ways  of  these  noble  insects, 
the  more  I pride  myself  in  bringing  to 
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perfection,  tlie  economy  of  their  grand 
commonwealth. 

That  I have  not  before  now  made  more 
fully  known  to  the  world  the  fruits  of 
my  inquiries  and  experience,  is  owing 
partly  to  want  of  adequate  encourage- 
ment and  support  (the  common  lot  of  all 
projectors  and  improvers),  and  partly  to 
misfortunes  brought  on  by  that  inhuman- 
ity of  man  to  man,  which,  as  the  poet 
has  too  truly  said,  makes  “countless 
thousands  mourn.”  As  soon  as  a suf- 
ficient number  of  subscribers  has  been 
added  to  my  list,  to  defray  the  expense 
of  publication,  and  to  afford  me  a reason- 
able recompense  for  the  time  and  labour 
I have  bestowed  on  the  subject,  I shall 
disclose  all  I know.  In  the  meanwhile, 
permit  me,  through  your  medium,  to 
return  my  grateful  thanks  to  those — not 
a few — who  have  already  hououred  me 

lbs. 


with  their  support.  And,  in  the  hopev 
ere  long,  of  giving  entire  satisfaction, 
all  my  kind  patrons  and  friends, 

I remain,  Sir,  yours,  &c. 

Tuou as  Nutt. 

Moulton  Chapel,  near  Spalding, 

Lincolnshire,  Map  29,  1831. 

We  earnestly  hope  Mr.  Nutt  will  be 
speedily  enabled  to  bring  out  his  pro- 
« mised  publication ; on  no  subject  have 
more  numerous  or  more  anxious  in- 
quiries been  addressed  to  us,  than  on  his 
Apiarian  system.  The  subscription  price 
if  we  recollect  rightly,  is  but  10$.  To 
show  the  importance  of  the  improved 
mode  of  treatment  which  Mr.  Nutt  has 
introduced,  we  subjoin  a statement  of 
the  produce  of  a single  cottage-hive, 
during  five  years  that  it  was  undeT  his 
management,  extracted  from  one  of  his 
subscription  papers: — 

u*. 


First  swarm  on  the  10th  June,  1823 
127  Union  of  the  parent  stock,  - 14th  August,  1823  - 
132  Collection  of  honey  - - - 12lhJune,  1824  - 

100 16th  July,  1825  - 

115  - --  --  --  --  - 10  tli  August,  1826  - 

95 10th  July,  1827 

104  - --  --  --  --  - oth  August,  1828  - 


• • y 


28 

30 

58 

106 

219 

296 


712  For  the  bees’  support  during  five  years.  Contribution  737 

737  Contribution. 
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Mr.  Nutt  adds:  “Not  a bee  was  de- 
stroyed. There  is  no  swarming,  no  tink-  ‘ 
ling  of  the  pan.  Every  day  of  the  ga- 
thering season  are  these  indefatigable 
insects  employed  for  the  mutual  aid  and 
benefit  of  the  society  to  which  they  be- 
long. The  first  bud  of  the  season  and 


CURE  FOR  SQUINTING  SUGGESTED. 

Sir, — I trust  that  this  communication 
will  be  rightly  directed  to  the  view  of 
your  readers,  and  that  also  you  will 
receive  it  iu  a proper  light,  as  it  is 
intended  to  be  of  service  to  persons  who 
are  apt  to  look  two  ways  at  once,  and 
without  being  gifted  with  second  sight. 
Squinting  is  not  always  the  effect  of 
ocular  and  defective  organization,  but 
too  frequently  the  result  of  the  neglect  of 
those  who  have  the  care  of  iufauts. 

Children  squint,  either  naturally  when 


the  last  flower  of  the  field  are  visited  by 
these  noble  insects,  if  the  weather  is  fine 
and  propitious.  They  have  under  this 
mode  of  management  abundance  of 
room,  and  are  under  the  same  agreeable 
temperature  during  the  summer  ga- 
thering.” 


they  bring  tills  misfortune  into  the  world 
with  them,  or  accidentally  from  laying 
iu  a false  light  The  light  is  false,  when 
it  glances  in  upon  them  at  the  side ; t# 
reveut  which,  the  cradle  should  always 
e placed  with  the  feet  towards  the 
window  in  the  day  Lime,  and  opposite  to 
the  caudle  at  night,  for  they  lire  sure 
always  to  turn  their  eyes  towards  the 
light  By  au  ill  situation  of  the  bed, 
the  muscles  contract  an  ill  habit  of  draw- 
ing the  body  of  the  eye  unequally. 

When  this  defect  is  perceived  ia 
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children*  llie  use  of  spectacles  should  be 
provided,  which  serve  to  direct  the  eyes 
ami  accustom  them  to  look  directly  on 
each  object,  by  keeping  them  on  the  same 
parallel  line. 

These  spectacles  should  be  of  ebony, 
and  of  a concave  form,  on  the  side  which 
is  placed  against  the  eyes,  ami  pierced 
with  two  little  eye-holes,  which  may  be 
either  filled  with  glass  or  not. 

Someparents,  perhaps,  may  smile  at  this 
plan  ; hut  I would  have  them  recollect, 
if  the  object  of  Vision  is  at  all  important, 
nothing  ought  to  be  left  untried  to  assist 
Nature,  or  remove  the  bad  consequence 
of  erroneous  nursing. 

With  this  impression,  Sir,  I. have  hopes 
yoo  will  diffuse  an  antidote  for  “ squint- 
ing,'’ through  the  useful  medium  of 
your  scientific  and  practical  work,  which 
may  induce  a superior  intellect  than  the 
writer’s  to  further  improvement. 

Yours,  &c.  P. 

C.  C.  Acad. 


LIGHT  FROM  limb. 

Sir, — If  the  little  information  I am 
able  to  communicate  respecting  “ Light 
from  Lime,”  can  be  of  service  to  your 
correspondent  An  Old  Subscriber,  vol. 
15,  p.  192, 1 shall  have  a pleasure  in  thus 
forwarding  it  for  insertion. 

Your  correspondent  need  not  trouble 
himself  about  giving  coherence  to  lime, 
in  order  to  form  a ball  or  a cylinder.  Let 
him  select  at  a kiln,  a piece  of  well-burnt 
lime,  and  having  found  this,  he  will  also 
find  it  possessed  of  a sufficient  degree  of 
hardness,  to  admit  of  being  shaped  to 
his  purpose,  by  aid  of  a pen-knife  or  a 
small  fiat  file.  Should  he  not  be  able  to 
meet  with  a piece  hard  enough  to  bear 
this  treatment,  but  which  crumbles  under 
the  action  of  the  tool,  he  may  conclude, 
that  it  has  absorbed  moisture,  is  become 
a hydrate  of  lime,  and  is  unsuited  to  his 
purpose.  In  such  case,  I would  beg  your 
correspondent  to  select  a few  pieces  of 
compact  carbonate  of  lime,  fashion  them 
into  balls  (1  believe  the  best  form)  by 
means  of  the  file,  and  then  imbed  them, 
surrounded  with  sand,  in  a Hessian  cru- 
cible, and  subject  this  with  its  contents 
to  a strong  furnace  heat,  during  an  hour 
and  a half  or  two  hours.  In  this  way  he 
will  obtain  excellent  lime  balls , which, 
before  they  are  quite  cold,  should  be  put 


into  a dry  wide  mouth  stopper  bottle, 
to  secure  them  from  the  effects  of  atmo- 
spheric moisture,  until  wanted  for  his  . 
experiments.  Perhaps  this  method  will 
more  certainly  ensure  success,  than  trust- 
ing to  the  specimens  of  imperfect  lime  he 
will  otherwise  obtain. 

The  hydrogen  does  not  require  to  be 
more  pure  for  these  experiments,  than  it 
is  usually  evolved  from  the  decompo- 
sition of  water,  by  means  of  sulphuric 
acid  and  zinc,  or  iron  turnings  ; butcar- 
burctted  hydrogen,  in  this  particular 
instance,  is  a very  inferior  substitute  for 
the  gas  as  commonly  prepared.  I am 
happy  to  assure  your  Old  Subscriber, 
that  he  may  confidently  rely  on  these  few 
hints,  as  they  are  the  result  of  actual  ex- 
perience— the  subject  being  one  which 
has  greatly  interested  my  attention,  and 
I will,  therefore,  take  the  liberty  of  add- 
ing, that  the  light  from  lime  “ submitted 
to  a llume  of  hydrogen  gas  urged  by  a 
stream  of  oxygen,”  is  by  no  means 
equal  to  that  which  results  from  ex- 
posing the  substance  lo  . an  ignited 
stream  of  the  gases  in  a mixed  state. 
The  intensity  of  the  light,  which  thus 
obtains,  baffles  description,  nor  can  the 
strongest  eye  endure  it  beyond  a glance. 

I presume  your  correspondent  is  "aware, 
that  the  oxyhydrogen, or  mixed  gas,  re- 
quires to  be  employed  under  great  cau- 
tion, and  burnt  by  means  of  a peculiar 
safety  apparatus.  I believe  1 may 
safely  assert,  the  invention  in  question 
has  never  been  adopted  in  lighting 
streets,  shops,  &c.,  but  I am  entirely 
convinced  of  its  admirable  applicability 
to  these  purposes.  An  elevated  station 
or  two,  under  proper  management,  might 
enlighten  a whole  town. — Yours,  he.  • 

\V.  H.  Weekes. 

Sandwich,  June  1,  183]. 

DUTV  ON  BRICKS. 

Sir,  — I have  noticed  with  pleasure 
in  your  405th  number,  some  judicious 
observations  respecting  the  absurd  and 
Injurious  extra  duty  of  7s.  per  1000  on 
polished  bricks,  i was  lately  informed, 
through  an  official  channel,  that  it  has 
been  some  time  in  the  contemplation  of 
the  Government  to  take  off  this  most 
impolitic  duty.  It  is  clearly  a tax  on 
labour  and  improvement , and  brings  very 
little  in  to  the  revenue.  I understand 
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that  a bill  for  its  abolition  was  actually 
drawn  up*  at  the  Excise-office,  by  order 
of  the  Duke  of  Wellington,  and  that  it 
would  have  been  brought  forward  ere 
this,  but  for  that  all-absorbing  measure 
the  Reform  Bill.  I think  it  would  be 
rendering  a real  service  to  many  brick 
makers , were  you  to  make  this  infor- 
mation public,  as  it  may  serve  as  a 
caution  to  them,  to  regulate  their  stocks 
accordingly,-— Yours,  8tc. 

B.  Li, 


MINOR  CORRESPONDENCE. 

Tkt  Twin.— Sir, To  remove  all  doubts,  I disclaim 
being  the  author  of  the  work  you  mentioned  (p.  208), 
for  the  only  work  of  the  kind  written  and  published 
by  ine,  was  printed  iu  1814,  but  is  now  out  of  print. 
Please  to  inform  your  readers  of  this  in  your  next 
number,  and  oblige  Your's,  &c.,  Isaac  Dudley. 

. Future  State  of  Inttlleclualitlt  and  Sentualittt. — ' 

Sir,  I remember  that,  about  15  years  ago,  l read  a 
book,  entitled  Principlet  of  Moral  Sc  tenet,  by  Robert 
Fortyth,  Etq.,  Advocate:  whereiu  the  author  endea- 
vours  to  establish  certain  novel  opinions.  Mr.  For. 
syth  is  a member  of  the  Scotch  bar  ; he  promised  a* 
second  volume,  but  it  has  not  yet  appeared.  In  the 
work  alluded  to,  Mr.  F.  endeavours,  by  very  spe- 
cious arguments,  to  establish  the  doctrine,  that  per- 
sons who  have  iu  this  life  devoted  themselves  to 
intellectual  pursuits  will,  after  leaving  the  world, 
contiuue  to  cultivate  those  branches  of  knowledge 
which  principally  occupied  their  minds  in  their, 
mundane  state  ! but  that  the  mere  sensualists,  find- 
ing  nothing  to  do,  fall  into  a kind  of  stupor,  remain 
dormant  for  some  tune,  and  theu  become  at. last 
eternally^extinct.  It  appears,  from  one  of  the  papers 
of  your  intelligent  correspondent,  Mr.  Utting  (in 
No.  366)  that  he  entertains  opiutons  very  analogous 
to  the  above.—  Yours,  &c.  A.  MACSINNOKr  , 

Another  Steam-Carriage  Candidate.— Sir,  \ Locoy 
motion  tby  steam-carriages  is  uow  become  a very 
great  and  interesting  object  of  pursuit;  and  I think 
I may,  for  one,  claim  to  having  studied  It  well, 
through  that  best  of  all  mediums,  experience,  Saxula 
states,  that  by  his  method  he  can  cause  the  barrow- 
wheel  to  go  over  a bar,  one  inch  thick,  which  appears 
to  him  a great  advancement.  Now,  1 beg  to  state 
what  I can  effect.  The  carriage  I am  making  my  ex- 
periments with,  is  a mere  frame  upon  four  "wheels; 
the  whole  of  which  may  be  upwards  of  half  a tou." 
Well;  l can  place  a bar,  four  or  5 inches  thick,  before 
and  dote  againtt  two  of  the  wheels,  and  with  my 
own  power  applied  to  machinery,  I can  force  tiro 
carriage,  with  the  two  wheels  thus  situated,  over]  the 
bar.  And  I am  perfectly  satisfied,  that  with  good 
well-finished  machinery  (for  what  I have  is  merely 
of  an  experimental  description)  1 could  force  such  a 
weight  over  obstacles  much  grehter.  I am  no  ma- 
thematical calculator  but,  like  Oliver  Evans,  I was 
apprenticed  to  a wheel-wright  (though  I do  not 
now  follow  that  trade),  and  I do  presume,  that  if  I 
had  time  to  spare,  and  means  to  boot,  I could  pro- 
duce a plan  for  a locomotive-carriage,  capable  of 
doing  much  more  than  any  I have  yet  heard  of, — 
Yours,  &c  G.  M. — Birmingham,  May  81,  1851. 

N.  B. — As  regards  the  weight  of  the  carriage,  and 
the  obstaclesovercome,!  have  under-rated,  rather  than 
over-rated,  both. 


MISCELLANEOUS. 

Stand  for  a Mercurial  Horizon.— Sir,  I beg  to  re- 
commend, for  the  consideration  of  persons  in  the 
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habit  of  using  the  mercurial  ho.  izon,  a contrivance 
that  suggev.ad  itself,  and. was  iound,  from  long  as- 
perieuce  anu  icpeainr  i<iai»,  to  be  most  useful;  it 
haviug  been  the  means  of  procuring  many  observa- 
tions that  might  otherwise,  from  unavoidable  obsta- 
cles, have  been  lost.  It  consists  of  a piece  of  lead, 
nine  inches  long  by  seven  aud  a half  wide,  and  half 
an  inch  in  thickness;  haviug  thiee  legs  each,  about 
au  inch  iu  length,  to  stand  upon.  Uy  this  means, 
however  uneven  the  grouud,a  place  will  immediate- 
ly be  found  for  placing  it  nearly  on  a level  ; in  soft 
or  sandy  soil,  also,  it  forms  a firm  bed;  and  tba 
upper  part  being  covered  with  chamois  leather  or 
cloth,  entirely  prevents  any  air  from  affecting  the 
mercury, as  well  as  any  dew  appearing  on  the  gl  •sses 
from  the  effect  of  the  sun’s  rays  over  a damp  surface, 
as  is  too  often  the  case  wheu  the  cover  is  placed  on 
the  pround, — Thomas  Graves,  Lieut.  R.  N.; 
United  Service  Journal for  June. 

Pyramtdt  of  Teotihualcan. — At  a recent  meeting 
of  the  Royal  Geographical  Society,  a letter  was  read 
from  Lieutenant  Glennie,  giving  an  account  of  m 
visit  which  be  had  made  from  Mexico  to  the  Pyra- 
mids of  Teotihualcan.  There  is  a village  of  that 
name,  which  Lieutenant  G.  states  to  be  in  lat.  iy* 
48'  N . and  long.  <18°  51'  E.,  the  variatiou  of  tba 
needle  being  9°  49/  E.  It  is  elevated  74 9‘2  ice t above 
the  sea.  The  pyramids  are  distant  about  a mile  and 
a half  from  the  village.  The  largest  is  727  feet 
square  at  its  base,  aud  881  feet  high,  with  two  of  its 
tides  parallel  to  the  meridian.  A rampart,  of  about 
30  feet  in  height,  surrounds  this  pyramid,  at  the  dis- 
tance of  350  feet  from  its  base ; on  the  north  side  of 
which  are  the  remains  of  a flight  of  steps,  with  a road 
leading  from  them  iu  a northerly  direction,  covered 
with  a white  cement.  The  remaios  of  steps  were  also 
found  on  the  pyramids,  which  were  coveted  with  the 
same  sort  of  white  cemeut,  as  well  as  broad  terraces 
extending  across  the  sides.  The  number  of  pyra- 
mids surrounding  the  large  one  were  estimated  by 
Mr.  Glennie  at  above  200,  varying  iu  their  dimen- 
sions. They  are  all  constructed  with  volcanic  stones 
and  plaster  from  the  adjacent  soil.  They  are  coated 
with  white  cement,  aud  the  ground  between  their 
leases  seems  formerly  to  have  been  occupied  as  streets, 
being  also  covered  with  the  same  sort  of  cemeut.  A 
smaller  pyramid  than  that  above  described  was  cover- 
ed with  a kind  of  broken  pottery,  ornamented  with 
various  figures  and  devices ; aud  in  the  neighbour- 
hood of  these  edifices  abuudauce  of  small  figures 
were  found,  such  as  heads,  arms,  legs,  6cc.,  moulded 
iu  clay,  and  hardened  by  fire. 

FifuMotive-Poaer.—At  a recentsitting  of  the  French 
Academy  of  Sciences,  a letter  was  read  from  an  in- 
dividual, who  states,  that  he  has  discovered  a new 
moving-power,  resulting  from  the  combination  of 
two  chemical  agents  with  a certain  mechanical  prin- 
ciple; and  that  it  is  applicable  to  every  species  of 
labour,  but  more  particularly  to  locomotion  on 
common  roads.  , , 

INTERIM  NOTICES. 

• We  have  forwarded  J.  F.’s  letter  to  the  author  of 
the  Treatise  alluded  to. 

Communications  received  from  J.  D— Mr.  Smith 
—Mr.  Saul — Mr.  Utting— L.  E.  T.— Mr.  Locke— 
A Welch  Tourist.  - 

Errata  — In  Mri  lilting's  solution  of  the  question 
respecting  the  curve  described  by  the  frou  of  Saint 
Paul’s,  p.  238,  tor  "cycloid,'’  " stmi-cyeloid."  &c„ 
read " epicycloid,"  " semi  epicycloid,”  itc.  P.  833, 
col.  1,  1.11,  for  " scheme,"  read’* theme.’*  • 


LONDON:  Published  by  M.  SALMON,  at  the 
Mechanics’ Magatine  Office,  No.  115.  Fleet  Street ; 
where  Communications  (post  paid)  arc  requested 
to  be  addressed. 

M.  SALMON,  Printer,  Fleet  Stieet. 
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WATERWORKS  AT  LYNN-RKGIS, 

Sir, — On  reading  a paper  inserted  by 
your  correspondent,  Hr.  Baddeley,  on 
what  he  supposes  to  be  a fallacy  in  water 
works , (Mech,  Mag.  No.  408,  p.  220)  I 
am  induced  to  suppose,  that  Mr.  Bad* 
deley  is  unacquainted  with  the  nature 
of  the  machinery  employed  for  that  pur- 
pose. The  ascending  and  descending 
pipes  are  unconnected  with  each  other, 
and  consequently  do  not  form  a syphon ; 
for,  what  advantage  can  he  derived  from 
forcing  the  water  up  one  leg  of  a syphou 
and  down  the  other  ? Suppose,  for  in- 
stance, the  shorter  leg,  or  that  inserted 
in  the  reservoir,  to  he  30  feet  in  length, 
and  the  longer  leg,  or  that  connected 
with  the  main,  to  be  40  feet  in  length — if 
this  syphon  is  filled  with  water,  there 
will  evidently  be  a preponderance  of  10 
feet  of  water  iu  the  longer  leg,  and  the 
water  will  acquire  a velocity  of  7\  feet 
per  second  nearly.  But  the  same  velo- 
city will  he  obtained,  by  simply  placing 
the  main  in  the  reservoir  horizontally  ; 
tor  it  is  evident,  in  both  cases,  that  there 
will  he  a head  of  water  in  the  reservoir  of 
10  feet  oil  the  main  ; I cannot,  therefore, 
see  the  utility  of  forcing  water  up  a sy- 
phon, on  the  principle  Mr.  Baddeley 
ineutions,  when  it  can  he  propelled  by 
the  engine  in  a horizontal  direction,  in- 
dependent of  the  syphon  ; for,  according 
to  Mr.  B.’s  statement,  there  can  be  no 
water  in  reserve,  in  the  tank  or  cistern  at 
tbe  top  of  the  syphon,  for  if  the  pipe  lias 
any  communication  with  the  cistern  at 
top,  the  property  of  the  syphon  is  at  once 
destroyed. 

Besides,  on  the  principle  of  the  syphon, 
no  water  can  he  kept  in  reserve,  to  be 
applied  in  an  emergency,  in  case  a fire 
takes  place,  when  the  engine  is  not  at 
work ; unless  the  water  in  the  reservoir 
he  considerably  above  the  main,  and 
which,  as  I said  before,  can  be  as  well 
effected  without  the  syphon  as  with  it. 

If  the  water  in  the  reservoir  which 
supplies  the  engine  be  below  tbe  main, 
the  syphon  will,  of  course,  be  rendered, 
totally  useless,  and  many  building^ 
might,  perhaps,  in  case  of  fire,  be  de- 
stroyed before  the  engine  could  be  set  to 
work. 

The  accompanying  sketch  is  a plan  of 
the  water-works  in  this  town,  completed 
last  year,  under  the  direction  of  Mr.  Ma- 
lum, as  were  also,  the  gas-works  at  this 
place,  completed  a few  years  since;  both 
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of  which,  for  their  ^efficiency,  are  I be- 
lieve equal  to  any  similar  wonts  hitherto 
constructed.  . . 

0 represents  the  air  vessel;  b the  box  in 
which  the  pumps  work;  cc  the  tank,'6T 
cistern,  at  the  top  of  the  building;  d the 
pipe  by  which  live  water  is  conveyed 
from  the  pump- box  6,  to  the  cistern  c 6\  e 
the  pipe  which  returns  the  water  into  the 
well  to,  when  the  cistern  cc  is  full;  wi 
the  main  which  supplies  the  town;  n the 
pipe  wihich  connects  the  air  vessel  a with 
the  main ; pp  p the  pumps;  r the  reservoir 
from  which  the  engiue  well  w is  supplied 
by  tbe  tunnel,  t. 

Now,  when  the  engine  is  first  set  to 
work,  the  water  enters  the  main  m frou* 
the  pump-box  at  b,  and  as  the  steam  gets 
up,  or  as  the  engine  approaches  to  fuU 
speed,  the  water  rises  in  the  pipe  d,  and 
enters  the  cistern  c c,  which  is  8 feet  in 
depth,  and  contains,  when  level  with  th<tf 
top  of  the  pipe  e,  60  tons  of  Water,  a 
quantity  sufficient  to  supply  the  town 
about  half  an  hour.  The  pipe  e rise? 
7k  feet  above  the  bottom  of  the  cistern 
cc,  or  within  6 inches  of  the  top  of  the 
cistern ; when  the’  water  rises  higher  than 
this,  it  falls  down  the  return  pipe  e into 
the  well  w ; so  that  the  greatest  pressure 
on  the  main,  is  equal  to  that  of  a column 
of  water  of  about  58  feet  in  height,which 
is  the  altitude  of  the  return  pipe  c,  .above 
the  main,  which  supplies  the  town.  The 
air  vessel  a,  is  of  cast  iron ; its  use  is  to 
equalize  the  force  of  the  water  when  it 
enters  the  main ; for  when  the  water 
rises,  by  any  sudden  impulse  of  the  en- 
gine, up  the  pipe  n into  the  air  vessel^ 
the  air  condenses,  and  by  its  elasticity, 
prevents  any  sudden  rupture  in  the  pipes 
which  might  otherwise  occur.  f 

In  respect  to  the  circumstance,  Mr. 
Baddeley  mentions,  of  the  water  not 
being  forced  to  an  elevation  of  10  feet* 
within  two  or  three  furlongs  of  the  works, 

1 cannot  account  for  thist  otherwise  than 
that  at  the  first  working  of  the  engine, 
the  bran o'*  pipes  nearest  the  works  must, 
of  course,  be  supplied  first ; and  these  for 
a time  take  the  water  as  fast  as  the  main 
can  supply  it.  Or,  otherwise  the  engine 
must  be  considerably  below  full  speed, 
in  which  case  the  cistern  c c,  and  the 

--  | IK  ■ 
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• Two  or  three  ye>*r$  since,  when  Hie  water  WAl 
supplied  to  this  town  by  the  old  works,  some  of  the 
branch  pipes  U*d  not  beru  supplied  tty  the  three 
months  together,  although  they  were  not  »bo*e  thra* 
feet  higher  than  the  inuin,  and  the  tOWtt  Almost  is 
dead  level 4 II  -..r«  - iatttSMt  « Ih1.' 
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principal  part  of  the  pipe  rf,  will  remain 
empty,  and  of  course  little  force  will  be 
exerted  on  the  water  passing  through 
(hie  main. — Yours,  &c. 

J.  Utting. 

Lynn  Rigit,  Juki  UNA,  1831.  ' 

, i 

. N B.  — In  the  above  sketch  of  the 
water- works,  I have,  for  simplicity,  re- 
presented the  water  as  being  pumped 
into  the  box  at  5,  whereas  in  the  Lynn 
works,  each  pump  box  is  connected  with 
the  main  by  a separate  pipe. 

J*  U. 


BURSTING  OF  WATER-PIPES  AFTER  FR09T. 

_ 1 , $ 

\ Sir, — In  answer  to  the  question  con- 
cerning water-pipes,  iu  No.  40*2  of  your 
very  useful  work,  I beg  leave  to  observe, 
that  it  is  the  expansion  of  the  air  con- 
tained in  the  water,  when  freezing,  which 
causing  the  bursting  of  the  leaden  pipes. 

Yours,  &c.  A.  C.  F. 

Aft  it  23.  1U3I . 

* I i ^ _ « 

'Sir,  — An  “Inquirer  after  Practical 
Knowledge,”  at  p.  127  of  your  present  vol. 
wishes  to  know  the  cause  of  the  bursting 
of  lead-pipes  after  frost.  The  explana- 
tion appears  to  me  to  be  within  the  scope 
of  tlie  meanest  capacity.  I have  always 
considered,  that  any  quantity  of  water 
when  frozen  assumes  a much  smaller 
space  than  it  did  before  congealment 
took  place ; so  that  as  fast  as  the  water  in 
the  lead-piping  becomes  frozen,  a vacuity 
is  immediately  caused, and  asimmediately 
filled  up  by  other  water  from  the  cistern, 
ot  other  source  of  supply.  I f this  opinion 
"be  correct,  there  is,  of  course,  a much 
larger  quantity  of  water  contained  in  the 
pipe  in  a congealed  state  than  it  could 
possibly  retain  in  an  uncongealed  state. 
When,  therefore,  a thaw  commences, 
expansion  of  the  frozen  water  takes  place; 
and  if  the  pipe  were  ten  times  thicker  , 
'than  pipes  generally  are,  its  disruption 
'would  be  inevitable.  I beg  to  subscribe 
myself, 

An  attentive  Header  of  the 

Mechanics’  Magazine,  and 

ANOTHER  HUMBLE  INQUIRER 

AFrER  Practical  Knowledge. 

ForougA,  Svuthuart,  April  23, 1831 . 

' » * *»  4 J ’ » ,f 
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liar  property  which  water  possesses  of  ex- 
panding in  hulk  as  it  passes  from  "the 
liquid  to  the  solid  state;  but  that  they 
should  so  often  burst  a fter  frost,  that  is, 
in  the  process  of  thawing,  is  an  effect  not 
so  easily  to  be  explained,  and  I am  not 
surprised  that  it  has  suggested  the  inquiry 
contained  in  your  402nd  Number.  I do 
not  remember  to  have  ever  met  with  any 
explanation  of  this  phenomenon,  and  itis 
with  great  difhdence  I - now  presume  to 
offer  one.  To  reduce  a solid  to  a fluid 
state/ a great  absorption  of  heat  is  nec&K 
sarv — in  the  case  of  ice,  no  less  than 
140°;  and  every  increase  in  the  tempera- 
ture of  a body,  causes  a corresponding 
augmentation  in  its  bulk/  f conclude, 
therefore,  that  the  bursting  of  the  pipes, 
when  a thaw  takes  place,  is  owing  to  that 
augmentation.  ‘ - * '•  • « * * * 

Yours,  See.  J.  Pearce,  M.  D. 

London,  Juki  1,  1831.  . . < 


: . 


I t- 


Sir,- — That  pipes  should  burst,  on  the 
freezing  of  the  water  contained  in  them, 
is  but  a natural  consequence  of  the  pecu- 


We  are  by  uo  means  satisfied  with 
any  of  these  answers ; and  hope,  there- 
fore, to  be  excused  for  adding  a few 
remarks. 

The  first  correspondent,  A.  C.  F.  has 
evidently  mistaken  the  scope  of  the  ques- 
tion ; he  explains  only  what  takes  place 
at  the  time  of  “ freezing,”  and  not  what 
happens  after  the  fro9t  has  ceased,  and 
while  the  water  is  returning  to  a fluid 
state.  * w 

The  “ Attentive  Reader  of  the  Me- 
chanics’ Magazine”  displays,  with  some 
ingenuity,  so  great  a want  of  knowledge 
on  the  subject,  that  we  apprehend  it  can- 
not have  been  very  long  since  he  drew 
water  at  our  well.  He  says,  he  has  M al- 
ways considered  that  any  quantity  of 
water  when  frozen  assumes  a much 
smaller  space  than  it  did  before.”  Now, 
the  fact,  as  (we  trust)  most  of  the  readers 
of  the  Mechanics’  Magazine  are  aware, 
is  perfectly  the  reverse.  Water,  like  all 
other  bodies,  contracts  by  cooling  down 
to  the  temperature  of  40®;  but,  unlike 
every  other  body,  it  again  dilates  from 
that  to  the  freezing-point,  32*,  when  its 
expansive  force  is  such,  that,  according 
to  the  calculations  of  the  Florentine  Aca- 
demicians, a globule  Of  water,  only  one 
inch  in  diameter,  is  capable  of  overcom- 
ing a resistance  of  more  than  27,0001bs. 
There  can,  of  course,  be  uo  such  vacuum 
occasioned  by  the  freezing  process  as  our 
M Attentive  Reader”  supposes. 

Dr.  Pearce  exhibits  a more  familiar 
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acquaintance  with  physical  science;  but 
his  explanation  is,  to  our  minds,  equally 
defective.  That  all  bodies  are  augment- 
ed in  bulk  by  an  increase  of  temperature, 
is  a proposition  only  true  when  we  except 
from  it  the  very  one  which  is  the  subject 
of  the  present  inquiry.  We  have  seen 
that  water  in  passing  into  the  state  of  ice 
is  augmented  in  bulk  ; and  it  is  a natu- 
ral consequence  of  this  peculiarity,  that 
in  resuming  the  fluid  state,  it  should  re- 
sume the  same  space  which  it  occupied 
in  that  state.  There  cannot  he  two  suc- 
cessive expansions  of  the  same  body,  as 
Dr.  P.  supposes — an  expansion  when 
freezing,  and  another  expansion  when 
melting.  WeTe  this  possible,  a person 
would  only  have  to  repeat  the  process 
often  enough  to  make  a pint  of  water  ex- 
pand into  a hogshead.  Dr.  P.’s  explana- 
tion, therefore,  fails  entirely ; it  rests  on 
an  assumption,  for  which  there  is  no 
foundation. 

,’We  shall  not,  at  present,  offer  auy  so- 
lution of  our  own — not  desiring  to  take 
out  of  the  hands  of  our  correspondents 
the  settlement  of  a question  which  seems 
to  U9  a very  fitting  one  to  exercise  their 
ingenuity : but  we  must  take  leave  to 
point  out  a simple  matter  of  fact,  which 
it  seems  to  us  very  necessary  to  ascertain, 
before  any  serious  explanation  is  thought 
of.  Is  it  quite  certain,  that  any  pipe 
completely  filled  with  ice,  has  ever  burst 
from  the  thawing  of  that  ice  ? Suppose 
if  were  to  appear,  that  such  disruptions 
only  take  place  when  the  pipe  has  been 
partially  filled  ; it  is  obvious,  that  such  a 
state  of  the  case  must  be  accounted  for 
on  some  principle  very  different  from  any 
that  has  been  yet  suggested. — Edit. 

• h , ' 

PRACTICAL  RULE  FOR  CALCULATING  THE 
POWER  OF  WATER-WHEELS. 

Sir, — In  No.  390  of  your  valuable  and 
interesting  publication,  one  of  your  cor- 
respondents solicits  a plain  calculation  on 
the  power  of  water-wheels;  in  order  to 
set  at  rest  the  preposterous  idea,  that  the 
pump,  and  water-wheel,  is  an  u hydrau- 
lic self-mover.’’  “ Calculation”  will 
clearly  and  explicitly  point  out  the  ab- 
surdity of  such  au  idea ; I,  therefore, 
transmit  the  following,  in  the  hope  that  it 
it  may  be  thought  worthy  a comer  in 
your  pages. 

A few  years  ago,  I laboured  to  esta- 


blish a general  theorem  for  ascertaining 
the  power  of  water-wheels,  when,  after  a 
tedious  investigation  into  the  properties 
of  a revolutionary  circle,  I found  the  fol- 
lowing to  answer  in  practice  very  correct- 
ly. Multiply  i of  the  buckets  in  the 
wheel  by  tne  lbs.  of  water  in  one  bucket, 
and  that  by  twice  the  diameter  of  the 
wheel  into  the  number  of  revolutions  per 
minute,  which,  divided  by  33,000,  gives 
the  liorse-power.  One  wheel  will  suffice 
for  example ; I shall,  therefore,  take  one 
of  10  feet,  and  suppose  it  to  contain  28 
buckets,  each  bucket  containing  6.  gal- 
lons, and  that  the  wheel  gives  30  strokes 
per  minute,  working  with  a 1-foot 
crank,  or  2-feet  stroke  in  the  working- 

barrel.  First,  we  have  rz  7 x 60  = 

4 

420  X 20  = 8400  X 30  = 252,000lbs. 
lifted  1 foot  high  per  minute,  and 

252.000  _ 7 2 horSes.  Secondly,  to  ascer- 

33.000  7 '• 

tain  the  weight  this  wheel  is  capable  of 
lifting  on  the  crank — we  have  1x2  = 
2 X 30  z z 60  feet,  the  perpendicular  lift 

by  each  crank  per  minute,  ana  — = 

4200lbs.  the  power  of  the  wheel  on  the 

crank,  or 252,Q-  = 21001bs.  on  each 
* 120 

crank ; 28  X 6 = 168  gallons,  the  quan- 
tity of  water  expended  every  revolutio 

Hence  1?®  X 10  = 840,  and  — X3=: 
2 • 2 

1260,  and  v/1260z=  35$  inches  nearly, 
the  diameter  of  the  pump.  It  will,  there- 
fore, require  2 pumps  of  35 & inches  in 
diameter,  giving  2- feet  stroke  in  the  pump, 
to  supply  the  wheel,  and  make  good  the 
powers  previously  calculated.  In  order 
to  get  this  water  over  the  top  of  the 
wheel,  it  must  he  lifted  10  feet  high. 
Hence  1260  x2  z 2520,  and  2520  X 
1680  z=  42001 bs.  the  weight  of  water  in 
each  pump ; consequently,  it  will  re- 
quire an  operating  force  of  84001bs.  to 
work  both  pumps  to  supply  the  wheel, 
whose  effective  force  is  only  4200ll>s. ; 
and  it  will,  farther,  require  2 wheels  to 
supply  one  of  the  same  dimensions,  leav- 
ing all  friction  out  of  the  question.  This 
result  is  obvious,  when  we  see  the  ope- 
rating force  moving  over  the  arch  of  a 
circle ; and  when  the  effective  force  of 
the  lever  is  only  the  cosine  of  that  arch. 
William  Tonkin,  Mitte-Agent. 

Toicry,  Cornwall,  Mty  1,  1831. 
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PRINCIPLES  OP  LOCOMOTION. 

„ & * 

Sir, — From  the  first  appearance  of  the 
speculations  on  locomotion  of  your  corre- 
spondent Saxula,  alias  Mr.  Clive,  (for  I 
fold  I am  not  the  only  person  who  re- 
gards them  as  alter  et  idem)  I have 
thought  that  he  was  labouring  under  a 
delusion  ; but  I expected  that  he  would, 
ere  long,  find  out  his  error,  or  that  some 
one  more  able  than  myself  would  suc- 
ceed in  converting  him  to  the  true  faith 
(in  mechanics).  But  as  this  has  not  been 
the  case  hitherto,  I beg  leave  to  trouble 
you  with  a few  very  plain  hints  on  the 
subject. 

To  follow  Saxula  through  the  whole 
of  his  argument,  seems  to  me  to  be  quite 
unnecessary.  I will  commence  nearly 
where  he  ends,  that  is,  with  diagram  No. 
5,  p.  197  ; and  if  1 can  clearly  show  that 
he  is  wrong  in  regard  to  this,  the  whole 
of  his  theory  must  fall  with  it  The 
figure  1 allude  to  represents  the  wheel  of 
a carriage  ; G the  centre  of  the  wheel ; B 
the  length  of  the  crank,  or  a pin  project- 
ing at  right  angles  from  a spoke  of  the 
wheel  ;C  an  obstacle  upon  the  road  in 
front  of  the  wheel  at,  or  rather  in  ad- 
vance of,  a line  let  fall  perpendicularly 
from  the  crank-pin  B.  Saxula  says,  that 
no  power  whatever,  pressing  or  hanging 
on  the  crank-pin  B,  can  make  the  wlieel 
more  orer  the  obstacle  C.  So  far  I agree 
with  him ; I should  think  the  greater  the 
power,  the  less  likely  it  would  be  to  sur- 
mount the  obstacle  ; but  1 must  observe, 
there  is  not  the  least  similarity  between 
Saxula’s  weight  »,  hanging  on  tjie  crank- 
pin  B,  and  the  force,  as  applied  by  an 
engine  whose  motive  power  is  steam. 
Here  is  the  rock  Saxula  has  split  upon ; 
and  this  1 will  endeavour  to  show  in  as 
dear  and  comprehensive  a manner  as  X 
am  able.  . . 

If  Saxula  would  apply  right-arm, 
instead  of  the  dead  weight  P,  to  the 
crank-pin,  and  press  down  with  whatever 
force  he  may,  it  is  no  more  likely  that  the 
wheel  would  surmount  the  obstacle  C 
than  before ; but  let  him,  at  the  same 
lime,  apply  his  left-hand  , to  the  .centre  of 
the  wh^el  at  G,  and  press  upwards  with  as 
much  force,  ox  even,  a less  force,  them  the 
wheel  will  move  over  the  obstacle,  unless 
if  bra  very  heavy  wheel  indeed.  Now, 
Sir,,thU  ft  precisely  the  principle  of  loco- 
motion by  st<»mvw)ndvl  w ill  endeavour 
to  prove  by  the  same  figure. , Suppose,  for 
a moment,  that  a cylinder  is  placed  some- 


9 wy»  I m **  \*m  « 

where,  with  its  centre  above  the  crank-pin, 


and  that  the  piston-rod  goes  through  the 
bottom  of  the  cylinder,  and  presses  on  the 
crank  pin  B with  a given  force.  If  that 
cylinder  were  attached  to  any  other  body 
independent  of  the  carriage  of  the  wheel, 
it  would  act  precisely  as  Saxula’s  weight; 
but  as  that  is  not  the  case,  the  cylinder 
being  on  the  contrary  attached  to  the 
carriage,  and  the  carriage  by  the  axle  to 
tlie  wheel,  it  must  be  obvious  that  with 


whatever  force  the  si  earn  presses  upoii 
the  piston,  it  will  press  with  equal  force 
against  the  under  side  of  the  cylinder  lid, 
and,  consequently,  will  lift  the  cylinder, 
axle,  wheel,  &c.,  upwards,  at  the  same 
time  that  the  piston  is  pressing  the  crank- 
pin  downwards;  which  pressure  upwards 
being  acting  on  a much  longer  lever, 
that  is,  from  the  line  K to  the  line  BP, 
then  from  the  line  BP  to  the  obstacle  C, 
the  wheel  must  surmount  the  obstacle, 
if  the  steam  be  only  strong  enough 
in  proportion  to  the  weight  it  lias^to 
move. 


I consider,  that  it  is  owing  to  Saxula** 
totally  overlooking  this  upward  pressure, 
and  farther,  that  the  strongest  steam  nei- 
ther adds  any  thing  to  the  actual  weight 
of  the  machine,  &c.,  nor  takes  any  thing 
from  it  (no  matter  whether  the  piston  is 
pressing  up  or  down,  as  it  is  always 
counter-balanced),  that  he  has  fallen  into 
the  errors  he  has  done.  Besides,  I must 
say,  that  I differ  from  him  entirely,  when 
he  lays  that  the  Theory  of  Locomotion 
by  Steam  is  defective  as  at  preseut  em- 
ployed. The  defect  appears  to  me  to  lie 
in  the  enormous  weight  of  the  machines, 
and  their  necessary  appendages,  and  not 
in  the  theory  of  their  application.  To 
lessen  that  weight  is  the  great  deside- 
ratum ; a great  deal  has  been  done  in 
this  respect,  but  more  remains  to  be 
effected.  I do  not  despair;  but  hope 
much  from  time  and  practice. 

Yours,  See. 

Georoe  Chapman. 


Wkitif,  Junt  6,  1831. 


P.S. — I hope,  in  some  future  commu- 
nication, to  show  you  that  there  is  no  the- 
oretical advantage,  but  a very  great  prac- 
tical disadvantage,  attending  long  cranks 
in  engines,  especially  when  employed  for 
locomotion. 


G.  C. 
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MR.  CRAWSHAYV  IRON  WORKS  AT  MER- 
THYR TYDVIL. 

Sir, — The  recent  disturbances  in  North 
Wa'^  have  brought  fresh  to  my  recol- 
lection, an  instructive  tour  which  I made 
through  that  country  a few  years  ago.  I 
send  you  some  extracts  from  a book  of 
M Ndies”  f took  on  the  occasion,  relating 
to  the  Iron  Works  of  Mr.  Crawshay, 
which  you  will  probably  think  not  unde- 
serving of  a place  in  the  pages  of  the 
Mechanics*  Magazine.  They  exhibit  a 


picture  of  human  industry  on  a very  large 
scale;  and  though,  to  some  persons  of 
narrow  minds  and  envious  dispositions, 
the  grand  result  may  seem  to  be  only  a 
great  castle  with  grapes  and  pines,  for 
one  in  the  million,  the  true  philan- 
thropist will  not  overlook  the  comfortable 
subsistence  obtained  to  thousands  through 
llie  capital  and  enterprize  of  the  indi- 
vidual, thus  splendidly  rewarded,  nor  the 
immense  addition  made  by  bis  means  to 
the  productive  resources  of  the  country. 


• . « 


<N 


. r 


“ Mr.  Crawshay's  Iron  Works. 

4*  Number  of  persons  employed  5000. 

Annual  sum  expended  for  labour,  300,000/. 

Number  of  horses  employed,  450. 

Number  of  steam  engines,  8;  each  of  50-horse  power,  but  going 
night  and  day,  doing  the  work  of  12000  horses. 
Water-wheels,  8 ; equal  to  the  power  of  654  horses. 

Furnaces,  84  ; each  about  50  feet  high,  and  wide  in  proportion. 
Forges,  8. 

Foundery,  I. 

Rolling  Mills,  8. 

Boring  Mill,  1. 

IronStone,  S Annually  used  for  mixing 
Lime,  J with  the  iron  ore. 

Coals,  • annually  consumed, , 

Gunpowder,  - - ditto  - . -> 

Candles,  - - ditto  - , - 


90.000  tons. 

40.000  tons. 

200.000  tons.  . 

80.000  Iba. 

120.000  lbs. 


•*  One  hundred  and  twenty  miles  of  tr&m-railw'ay  have  been  laid  down  for  the  use 
of  these  works;  besides  which  there  is  a canal  of  several  miles,  with  aqueducts, 
bridges,  «fec. 

“ Of  tram  waggons,  made  chiefly  of  iron,  there  are  many  thousands. 

“ Mr.  Crawshay  has  lately  built  a castle  for  his  own  residence,  in  the  viciuity  of 
the  works,  which  covers  an  area  of  174  square  feet,  and  contains  72  apartments.  The 
locks  and  hinges  alone  cost  700/. 

“ There  Is  a pinery  attached  to  the  castle,  which  is  heated  by  steam,  and  costs  850 /. 
yearly  ; an  extensive  grapery  also,  that  costs  nearly  as  much/’  . . 


'■  It  if  worth  observing,  that  whatever 
may  be  the  case  now,  the  rate  of  wages 
at  these  works,  at  the  time  these  notes 
were  written,  was  sufficiently  high.  The 
annual  sum  of  300,000/.  divided  among 
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SOLUTIONS  OF  PROBLEMS  IN  NEWTON*S 
appendix  to  Euclid’s  elements. 

(Concluded  from  p.  5 15J. 

-Profi.  2 (Mech.  Mag.  p.  330,  vol.  xiii.) 

To  divide  the  given  parallelogram  into 
four  triangles  by  the  only  modes  of  solu- 
tion, suitable  to  the  place  of  the  problem, 
the  sections  must  be  made — 1st  by  dia- 
gonals ; in  which  case  any  two  adjacent 


t 

5000  persons,  gives  an  average  of  about 
23s.  a-bead  weekly,  and  that  in  a cheap 
country,  like  Wales,  is  worth  twice  as 
much  elsewhere. — Yours,  &c. 

A Welch  Tourist. 


triangles  will  be  equal  to  half  the  paral- 
lelogram, (El.  34  of  I)  * or  2d  by  lines 
drawn  from  the  extremities  of  the  sides 
to  a point  within  the  parallelogram,  in 
which  construction  any  two  opposite  tri- 
angles, will  be  equal  to  half  the  parallel- 
ogram, (Lrtssu  eU's  Supplement  to  Euclid , 
67,  1,  or  Bland's  Geometrical  Problems  7, 
4,) : or  lastly,  by  lines  drawn  from  two 
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angles  to  the  opposite  side  or  sides,  in 
Which  mode  of  division,  either  one  or  two 
of  the  triangles  will  be  equivalent  to  half 
the  parallelogram,  according  as  any  one 
tiiaDgle  stands  on  the  whole,  or  each  of 
them  on  only  part,  of  a side  of  the  paral- 
lelogram, (El.  41  of  I).  Any  other  qua- 
drisectioit  of  the  parallelogram  into  tri- 
angles, would  involve  subsequent  pro- 
perties. 

. By  omitting  the  word  “ proportional,” 
the  problem  will  he  a direct  and  very 
easy  application  of  10  of  17,  under  which 
it  is  placed,  only  requiring  one  of  the 
sides  of  the  parallelogram  to  he  divided 
in  the  given  ratios ; then,  by  joining  the 
points  of  division,  with  either  of  the  op- 
posite angles  of  the  parallelogram,  three 
of  the  triangles  will  have  the  given 
ratios,  (1  of  Vf.)  Or  the  problem  may 
otherwise  be  solved,  by  dividing  one  side 
of  the  parallelogram,  in  the  ratio  of  the 
first  triangle  to  the  second,  and  the  ad- 
jacent side  in  the  ratio  of  the  sum  of  the 
first  and  second  to  the  third  ; then  com- 
pleting the  triangles  by  joining  the  points 
of  section,  and  by  drawing  lines  from  the 
last-determined  point  to  the  two  opposite 
angles  of  the  parallelogram.  The  proof 
of  this  also  follows  from  1 of  VI.  and  an 
ex  aequo . 


Prob.  3.  Since  the  rectangular  and 
sum,  or  difference  of  the  sides  arc  given, 
the  sides  themselves  are  easily  deter- 
mined by  Lineal  Sections,  (see  the  Stu- 
dent, Probs.  2 and  6),  or  as  below ; and 
since  their  included  angle  is  also  given, 
the  mode  of  construction  is  palpable. 

Analysis.  — To  avoid  the  trouble  of 
preparing  a diagram,  let  a and  b denote 
the  two  sides,  whose  rectangular  and 
sum  or  difference  is  given  ; then  (Cor.  8 
of  II,  Ingram's  or  Playfair's  Euclid ), 
4 ab  -f  ( a — b )*  =s  (a  + b)  5 ; but  the  rect- 
angular under  a and  b is  given,  conse- 
quently 4 a b is  given ; and,  in  one  case, 
a+  b,  and  in  the  other  a — b is  given — 
wherefore,  in  each  case,  the  sum  and 
difference  of  the  sides  are  given,  and 
thence  the  sides  themselves.  The  actual 
determination  of  the  sides,  and  construc- 
tion of  the  triangle  may  he  thus  de- 
scribed. Find  a square  (14  of  II)  equal 
to  four  times  the  given'  rectangle  ; let  the 
sides  of  this  be  made  the  base  of  u right- 
angled  triangli;  and  tire  given  difference 
6t  the  sides,  the  perpendicular,  * or  the 


given  sum  the  hypothenuse,  and  com- 
plete the  right-angled  triangle;  then 
will  the  hypothenuse  and  perpendicular 
be  respectively  equal  to  the  sum  and 
difference  of  the  sides.  Now,  the  semi- 
difference  added  to,  and  tak  rn  from  the 
semi-sura,  will  give  the  greater  and  less 
sides  ; and  placing  these  lines  (23  of  I), 
so  as  to  include  an  angle  equal  to  the 
given  angle,  and  joining  the  opposite  ex- 
tremities, the  required  triangle  will  be 
constructed. 

Had  the  area  been  a datum,  instead  of 
the  rectangle  of  the  sides,  the  solution 
might  naturally  have  been  deduced  from 
23  of  VI.  In  having  given  the  rectangle 
of  the  sides,  and  their  included  angle, 
we  grant  the  area  is  likewise  given— 
that  is,  it  may  be  found  geometrically 
(63  and  2 Euclid’s  Data) ; but  to  deduce 
a solution,  by  such  a circumduction,  is 
to  render  complex  that  which  in  its  nar 
ture  is  essentially  simple.  With  the 
area,  the  vertical  angle  and  the  sum  of 
difference  of  the  including  sides  as  data, 
the  construction  may  be  thus : 


Assume  any  line  CD,  given  in  position 
and  magnitude,  and  to  it  apply  the  paral- 
lelogram. CF  having  its  area  double  the 
given  area,  and  the  angle  C equal  to  the 
given  angle  (45  of  1);  determine,  as 
above,  the  sides  CA  and  CB,  having 
given  their  sum  or  difference  (hypo- 
thenuse), and  their  rectangle  equal  to 
the  rectangle  under  CD  and  CK;  com- 
plete the  parallels  gram,  CG,  and  join 
AB  and  DE. 

The  parallelograms  CF  and  CO  are 
evidently  equiangular;  they  have,  there- 
fore, to  one  another  ihe  ratio  which  is 
compounded  of  the  ratios  of  their  sides 
(23  of  VI );  that  is,  the  ratio  which  is 
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. o/mpouinlf (i  of  the  ratios,  of  CA  to  CD, 
and,  of  CD  to  CE;  and  ( Construction ) 
the  rectangle  under  AC  and  CB,  is  equal 
to  the  rectangle  under  CD  and  CE; 
w liereforc  ( 1 0 of  V f .)  AC : C D : : CE : CB ; 
and,  consequently,  (Arl.  597,  tinder  16, 
VI, t lh\  La  id  tier's  Euclid)  the  ratio, 
compounded  of  the  ratios,  AC  to  CD, 
and  of  CB  to  CE,  is  a ratio  of  equality  ; 
therefore  (A,  X)  the  parallelogram  CG, 
i.s  equal  to  the  parallelogram  CF — and, 
consequently,  their  halves,  the  triangles 
C D E C A B,  are  equal  to  eneh  other ; 
but  ( Construction ) the  parallelogram  CF, 
is  equal  to  double  the  given  area;  conse- 
quently its  half,  CDE  or  CAB,  is  equal 
to  the  given  area,  and  the  sum  or  differ- 
ence of  CA  and  CB,  is  equal  to  the  given 
sum  or  difference  (ibid),  and  the  angle 
C is  equal  to  the  given  angle;  where- 
fore, ABC  is  the  triangle  required. 

In  the  subject  of  Compound  Ratios, 
Euclid  is  followed  by  very  few  of  the 
modern  mathematicians,  who  have  com- 
posed Elements  of  Geometry ; in  their 
enunciation  of  Euclid’s  23  of  VI.,  the 
expression  “ in  the  ratio  of  the  rectangles 
under  their  containing  sides,”  is  pre- 
ferred to  that  of  Euclid — w in  the  ratio 
which  is  compounded  of  the  ratios  of 
their  sides;”  and  the  proposition  under 
the  preceding  form,  is  often  more  conve- 
nient in  practice,  than  under  the  equi- 
valent expression  employed  by  the  old 
Grecian.  Bonny  castle  has  not  this  pro- 


position in  his  Elements  ; but  in  his  3 of 
VI.,  he  explains  “ the  compound  ratios  of 
the  bases  and  altitudes,”  to  he  the  same 
us  “ the  rectangles  of  those  lines,”  in  ac- 
cordance with  the  method  of  the  moderns 
in  general. 

Leslie  (23,  IV.),  Legendre  (24,  III), 
Emerson  (18,  Geometrical  Proposition ), 
Reynard  (19,  V.),  and  Ozanain  ( Schol . 
23,  VI.),  compound  ratios  by  vivltipli - 
cati»n\  hut  since,  as  Dr.  Sim  son  re- 
marks, “ there  can  he  no  multiplication 
but  by  a number,  and  there  are,”  ns  he 
instances,  “ some  geometrical  magni- 
tudes, whose  ratios  can  never  he  ex- 
pressed by  u umbers,”  this  mode  of  com- 
pounding ratios,  in  geometry , appears  to 
be  justly  liable  to  objection. 

The  imperfection  here  adverted  to,  is 
obviated  by  T.  Simpson,  in  his  II  of  I V.  ; 
who  is  followed  by  Bonnvcastle  (16,  VI.), 
Young  (4,  VI.),  and  Dr.  Cresswell  (Sup- 
plement to  Euclid , I,  VI.)  These  writers 
rigorously  demonstrate,  that  “ The  rect- 
angles under  the  corresponding  terms  of 
two  ranks  of  proportionals,  are  themselves 
proportionals using  the  term  rectangle 
“ in  precisely  the  same  6ense  in  which  it 
is  employed  by  Euclid,  in  his  first  Six 
Books  of  the  Elements,”  without  even 
the  remotest  reference  to  the  arithmetical 
process  of  multiplication. 

Yours,  $cc.  5. 

Notice  Town,  near  Dervnport , 

March  Mth,  18SI. 


DESCRIPTION  OF  AN  IMPROVED  MODE  OF  PRESERVING  BERK  FROM  SOI  RING. 

Invented  by  Mr.  Robert  Mailed , Dublin. 


five  bear  a considerable  pressure,  has  a cock 
to  attached,  with  a wood  screw  cut  on  it, 


inches  in 
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illicit  screws  into  the  hole  in  the  top  of 
the  cask,  into  which  the  rent-peg  is  usu- 
ally puL  Previous  to  attaching  this  hall 
to  the  cask,  carbonic  acid  is  injected  into 
it  to  a pressure  of  about  50  pouuds  to  the 
inch  (this  is  easily  done  by  means  of  a 
condenser  of  small  bore) ; it  is  then  to  be 
screwed  to  the  cask.  When  beer  is  to 
he  drawn,  the  cock  in  the  bottom  of  the 
cask  is  opened,  and  when  the  beer  ceases 
to  run  from  it  the  other  cock  is  opened, 
com mitnicn ting  with  the  hall,  and  the 
carbonic  acid  gas  allowed  to  press  upon 
the  liquid  in  the  cask,  which  acts  much 
more  forcibly  than  by  permitting  the  at- 
mospheric air  to  rush  in,  as  has  been 
usually  done-  The  chief  advantages  to 
he  gained  by  Mr.  Mallett’s  contrivance 
are,  first,  the  perfect  exclusion  of  the  ex- 
ternal air;  secondly,  portability;  and 
thirdly,  the  convenience  of  being  able  to 
apply  a considerable  pressure  to  impreg- 
nate the  beer  with  the  gas,  as  in  the  ma- 
nufacture of  soda-water. 

The  whole  apparatus  may  be  con- 
structed for  the  same  sum  os  is  usually 
paid  for  the  patent  vent-pegs;  and  if  it 
did  cost  something  additional,  it  would 
be  fully  repaid  in  the  beer  keeping  so 
much  longer.  Prefixed  is  a sketch  of 
the  apparatus. 

R.  M. 


Sir,— At  a time  when  so  many  im- 
provements are  brought  forward  for  bet- 
tering the  condition  of  sweeps,  you  will 
not,  perhaps,  deem  the  accompanying 
sketch  and  description  of  the  same  un- 
worthy a place  in  your  Magazine. 


' The  method  of  lowering  a rope  down  a 
chimney,  and  employing  a mart  at  the 
lop  and  another  at  tire  bottom  to  drag  a 
brush  up  arid  down  a chimney  with  it  for 
the  purpose  of  cleaning  it,  has  suggested 
an  alteration  for  performing  the  same 
operation  by  the  aid  of  one  person  only; 
and  perhaps  there  arc  otilv  two  ob- 
jections against  its  use,  1st.  that  the  roof 
must  be  ascended  for  lowering  the  appa- 
ratus, and  afterwards  for  taking  it  away; 
and,  2ndly,  that  it  cannot  be  used  where 
there  are  mugs:  but  I shall  giv^  it  in  its 
most  simple  and  cheapest  form  (for  it 
would  not  cost  above  7*.' or  Ha.)  leaving 
it  to  your  numerous  readers  to*  make  their 
own  improvements. 

The  principle  of  this  iimchiueis  so  sim- 
ple, that  a hare  reference  to  the  eugrav- 
ing  might  almost  suffice  to  explain  it.  It 
cousists  of  an  endless  rope  uat  with  a 
piece  of  gorso-bush,  or  a brush  made  for 
the  purpose,  fastened  to  it  at  b.  This 
rope  is  kept  from  falling  down  the  chim- 
ney by  the  spindle  cc ; and  while  it  sus- 
tains the  rope,  the  enlargement  in  which 
the  groove  d is  cut  to  receive  the  rope, 
keeps  it  from  falling  ofT  the  chimney-top, 
while,  at  the  same  time,  it  acts  as  a 
wheel,  aiding  the  upward  and  downward 
motion  of  the  rope  from  below. 

Yours,  &c.  E.  I****.  ’ 

PfCtM.  *} 


IMPROVED  ELECTRO-MAGNETIC  BATTERY. 


Sir, — I beg  leave  to  send  for  insertion 
in  your  useful  publication,  an  account  of 
an  improved  Electro-Magnetic  Battery, 
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which  possesses  decided  and  material 
advantages  over  those  generally  used. 
Those  who  have  entered  upon  that  highly 
interesting  and  important  branch  of  sci- 
entific investigation,  Electro-Magnetism, 
will  have  felt  inconvenience  and  failure 
of  success,  arising  from  loss  of  time  in 
arranging  die  various  experiments,  and 
adapting  the  connecting  wires,  to  the  re- 
spective cups  of  their  batteries,  and  will 
be  able  to  appreciate  the  value  of  my 
contrivance. 

In  ordinary  batteries,  where  the  cups 
are  immediately  attached  to  the  copper 
and  zinc  plates  or  cylinders,  the  acid 
must  be  poured  in  (or  the  cylinders  im- 
mersed in  the  acid)  before  the  connections 
arc  made,  and  in  making  them,  a loss 
of  time  will  frequently  occur,  during 
which  the  best  ana  most  energetic  action 
of  the  battery  is  wasting  away,  the  most 
intense  action  as  is  well  known,  taking 
place  during  the  very  first  moments  of 
immersion.  This  inconvenience  is  ob- 
viated, and  other  advantages  are  gained 
in  the  battery,  which  1 will  now  describe. 

A B is  the  usual  series  of  concentric 
cylinders  (mine  consists  of  two  copper 
and  two  zinc,  so  connected  as  to  form 
a simple  galvanic  arrangement)  insulated 
and  kept  firmly  in  their  places  by  small 
wedges  of  wood.  A brass  wire  handle 
of  the  form  represented  at  ebbe,  is  af- 
fixed to  the  outer  cylinder,  and  the  whole 
is  suspended  by  two  small  hooks  at  b b 
to  the  small  chords  .(whip-cord)*,  by 
which  it  is  raised  or  lowered  by  the 
roller  and  winch  a ad. 

This  roller  should  work  so  stiffly  in  its 
centres,  as  to  afford  a security  to  any 
given  elevation  of  the  cylinders — or  the 
same  effect  secured  by  means  of  a coun- 
terbalancing weight  suspended  to  the 
winch— or  Jby  a small  racket  wheel  and 
catch. 

C is  a stout  brass  wire,  tapering  to  its 
lower  end,  rectangularly  bent,  soldered  to 
the  outer,  i.  e.  the  copper  cylinder  of  the 
battery. 

Z is  a similar  wire,  soldered  to  the  zinc 
cylinder. 

These  wires  rise  about  1J  inch  above 
the  top  of  the  cylinders,  and  extend 
downwards  to  within  about  an  inch  of 
the  bottom  of  them. 

B D is  a glass  jar  (filled  as  high  as  E, 
with  the  acid  mixture)  large  enough  to 
suffer  the  cylinders  to  descend  readily 
into  it' 


E D and  G F are  glass  tubes,  of  suffi- 
cient length  and  bore  to  admit  the  two 
wires,  (J  and  Z,  and  so  placed,  that  as 
the  cylinder  descends,  those  wires  may 
readily  descend  into  them. 

When  the  battery  is  about  to  be  used, 
these  tubes  are  filled  with  mercury  up  to 
the  level  of  the  bottom  of  the  cups,  E and 
G.  Those  cups  (formed  either  by  a dex- 
terous enlargement  of  the  tube  by  the 
blowpipe,  or  of  boxwood  and  cemented 
on)  must  be  large  enough  to  receive  the 
mercury  displaced  by  the  descent  of  the 
wires  into  the  tubes. 

Herein  is  the  novelty  and  advantage 
of  my  arrangement ; all  the  prelimi- 
naries for  any  experiment  may  be  made, 
the  wires  adjusted,  and  the  connections 
made,  by  inserting  their  ends  (bent  as  at 
W)  into  the  respective  cups  E and  G, 
before  the  batten'  is  brought  into  acdou. 
When  all  is  ready,  the  cylinders  are  low- 
ered into  the  jar.  By  the  time  they  are 
immersed  an  inch  in  the  acid,  the  ends 
of  the  wires  touch  the  mercury  in  the 
battery  cups. 

Of  course  the  intensity  of  action  will 
be  proportioned  ( cateris  paribus)  to  the 
immersion  of  the  cylinders  in  the  acid; 
its  uniformity  may,  in  a great  degree,  be 

fireserved  by  gradually  lowering  the  cy^ 
inders  without  disturbing  the  connect- 
ing wires  of  the  experiment,  and  the 
action  altogether  and  instantaneously  sus- 
pended by  raising  the  cylinder  above 
the  level  of  the  acid. 

Many  experiments  with  the  helix,  are 
very  conveniently  made  by  placing  its 
ends  (each  bent  as  at  W)  in  the  caps  E 
and  G. 

The  height  of  the  whole  apparatus 
hem  represented  is  about  19  inches,  and 
the  diameter  of  the  outer  cylinder  about 
4$  inches — a size  sufficient  for  all  pur- 
poses.— Yours,  See. 

Albert. 


P.S. — ft  is  certainly  foreign  to  my 
subject — but  I can  hardly  forego  the  op- 
portunity (if  you  will  allow  it)  of  recom- 
mending to  certain  of  your  correspond- 
ents less  asperity  of  tone  and  less  jterson- 
ality  in  their  discussions— and  what 
sometimes  strikes  me,  in  reading  their 
communications,  less  of  that  perverse  de- 
termination to  misunderstand  their  oppo- 
nents, which  I think  is  visible.  The 
cause  of  Truth  and  Science  is  not  pro- 
moted by  such  things,  and  culier-minded 
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inquirers  after  it  are  apt  to  turn  away 
from  the  essays  of  angry,  supercilious, 
and  captious  disputants.  Real  Science 
can  hardly  be  thought  to  choose  such  for 
her  champions.  Let  there  be  the  sva- 
viter  in  nwdo  with  the  farther  in  re. 
Suffer  n»e  to  add,  that  it  would  greatly 
hare  enhanced  the  value  of  your  already 
valuable  publication,  if  the  many  pages 
now  disfigured  by  the  things  to  which  I 
allude,  had  been  occupied  by  calm  dis- 


cussion ; and  the  detail  of  facts  experi- 
mentally proved , rather  than  of  paper 
theories.  It  were  more  allowable  in 
some  ephemeral  publication,  received  to- 
day and  torn  up  to-morrow ; but  surely, 
from  volumes  designed  to  occupy  a place 
in  the  library,  and  to  be  referred  to  in 
future  years,  such  things  should  be  ex- 
cluded. 

A.  . 


CONSTRUCTION  OF  CRANES. 


. Sir,— In  looking  at  cranes  for  raising 
great  weights,  it  often  occurs  to  me,  that 
there  is  a great  waste  of  power  and  of 
metal  in  the  ordinary  manner  of  con- 
struction. To  make  this  clear,  let  the  ac- 
companying figure  represent  a train  of 
wheels  in  a crane,  W a weight  of 20001bs. 
and  H the  handle.  Supposing  the  small 
wheels  to  have  £ of  the  number  of  teeth 
on  the  large  wheels,  it  is  plain  that  the 
strain  at  the  circumference  of  No.  1 
wheel  is  400  lbs. ; at  the  circumference  of 
No.  2,  80  lbs. ; of  No.  3,  16  lbs. ; and  at 
the  end  of  the  crane  handle,  3|  lbs.  It  is 
equally  plain,  that  No.  2 wheel  need  not 
be  near  so  strong  as  No.  I,  having  only 
-f  of  the  strain ; and  that  No.  3 need  not 
be  so  strong  as  No.  2.  Yet,  in  almost 
ail  the  cranes  I have  noticed,  there  is 


THE  STRAIT  OF  MAGELLAN REMARKA- 

• BLE  PECULIARITIES  OF  CLIMATE. 

Captain  King,  who  has  been  lately 
employed  on  a scientific  expedition  to 
Patagonia  and  Terra  del  Fuego,  has  com- 
municated to  the  Royal  Geographical 
Society  some  singular  facts  relative  to  the 
climate  of  these  regions.  The  mountains 
near  the  middle  of  the  Strait  of  Magel- 


little  difference  in  size  between  any  of 
the  wheels — No.  1 being  just  as  heavy 
and  massive  as  No.  3,  and  the  crane 
handle  being  frequently  strong  enough 
to  hold  the  whole  weight  to  be  raised. 
Indeed,  tbe  waste  of  power  and  want  of 
science  here,  is  sometimes  as  laughable 
as  the  old  piers  of  London  Bridge. 

From  what  I have  observed  above,  It 
will  be  easily  seen,  that  by  adding  two 
more  large  wheels  with  pinions  to  the 
train  delineated  before,  the  power  requi- 
site to  raise  a weight  of  2000  lbs.  may 
be  produced  to  1 oz.,  so  that  a watch 
wheel  would  be  massive  enough,  and  a 
string  or  even  a thread  strong  enough,  to 
wind  up  a hogshead  of  sugar. 

Yours,  &c.  J.  Brown,  Jun. 

• W 1831  • , «'.7  . , 

_ •*  •! 

t « » I 

* t . 4 i * 

lan  are  generally  about  3000  feet  high, 
and  some  are  as  high  as  4000  feet.  The 
line  of  perpetual  snow  is  found  to  be 
from  3500  to  4000  feet  above  the  sea. 
Captain  King  observed,  that  those  moun- 
tains whose  height  does  not  exceed  3000 
feet  are  frequently,  during  the  summer, 
free  from  snow,  excepting  in  their  re- 
cesses, where  a large  quantity  is  aecu- 
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mulated  by  drifting  and  being  protected 
from  the  effects  of  the  sun.  During  the 
summer,  when  employed  at  his  observa- 
tory the  greater  part  of  the  night,  he  has 
found  the  thermometer  as  low  as  the 
freezing-point,  both  within  and  outside  of 
it,  and  yet,  though  hot  warmly  clad,  he 
felt  no  inconvenience  from  the  cold,  (n 
the  winter  time,  also,  the  thermometer 
has  been  at  24,  vvitbout  any  inconve- 
nience being  felt.  Captain  K.  attributes 
ibis  to  the  peculiar  stilness  of  the  atmo- 

3)1) ere  on  tbe  coast,  although  at  a short 
istance  at  sea,  in  the  offing,  the  wind 
was  high.  Another  remarkable  pecu- 
liarity in  this  climate  is  the  extraordinary 
warmth  of  the  sea  near  its  surface  com- 
pared with  the  state  of  the  atmosphere. 
In  the  month  of  June,  a difference  of  30 
degrees  was  found  betw  een  the  tempera- 
ture of  each  ; the  consequence  of  which 
is,  that  the  sea  is  covered  with  a cloud  of 
steam  ; and  this  may  also,  in  some  mea- 
sure, account  for  the  prevalence  of  fogs. 
A still  more  singular  circumstance  is, 
that  parrots  and  humming-birds,  gene- 
rally tbe  inhabitants  of  warm  regions,  are 
numerous  in  the  southern  and  western 
parts  of  the  Strait } they  were  even  ob- 
served on  the  wing  during  a snow- 
shower  ; and  after  a constant  succession 
of  rain,  snow,  and  sleet,  the  latter  have 
been  seen  sipping  tbe  sweets  of  the  /as- 
chia,  and  oilier  flowers,  while  tbe  ther- 
mometer was  at  the  freezing-point ! 


MR.  woollgar’s  pocket  calculating 

RULE. 

Sir, — I would  advise  Mr.  Woollgar  to 
engage  with  a mathematical-instrument 
maker  to  make  a quantity  of  the  6-inch 
rules  ho  describes  in  No.  405  ; I do  not 
doubt  but,  from  their  portability,  they 
would  command  an  extensive  sale.  I 
hare  been  in  the  habit  of  carrying  about 
me  a 12-inch  rule  for  many  years,  but 
find  it  inconvenient.  I,  therefore,  intend 
to  purchase  a 6-inch  rule,  as  soon  as  Mr. 
W.'  acquaints  me  when  and  where  to 
apply. 

I think  generally,  for  surveyors,  auc- 
tioneers, master-carpenters.  See.  the  rule 
would  be  more  convenient  if  made  with  a 

Cat,  t.  e.  that  it  Should  be  12  inches 
g when  open ; not  to  meet  at  the  edges, 
as  the  common  carpenlor’s  rule,  but  with 
two  flat  surfaces  to  meet  when  shut ; 


0 • 

which  would  add  strength  and  compact- 
ness, and  would  give  room  for  a table  of 
divisors  on  one  side,  and  inches  and 
eighths  or  tenths. 

For  myself,  and  others  who  use  a theo- 
dolite and  sextants,  a line  of  sines  and 
tangents  would  be  very  useful  at  .the 
back  of  one  of  the  slides,  say  instead  of  k. 
But  here  a difficulty  presents  itself : — the 
line  a being  a single  radius,  tbe  first  6 
degrees  (which  are  most  used)  would  not 
come  on  tbe  slide,  except  laid  down  at 
twice. 

Example,  Standing  at  tbe  foot  of  a 
bill,  I find  by  sextant  the  angle  of  accli- 
vity to  be  2°  52'.  Query,  the  rise  of  tbe 
bill  ? — Ans.  1 in  20. 

If  Mr.  Woollgar  can  apply  a line  of 
sines  and  tangents  to  suit  tbe  rule,  it  will 
enhance  the  value  of  it  to  myself  and 
others.  On  one  edge  I woulu  recom- 
mend the  foot  to  be  divided  into  100 
parts. 

I have  made  inquiry  after  Mr.  Wooll- 
gar’s  Compauion  to  the  Slide-rule,*  but  in 
vain.  1 hope  now  soon  to  obtain  a new 
edition,  suited  to  the  6-inch  and  other 
rules. — Yours,  &c. 

William  'Andrews. 

It  ins’ hot,  Ducts,  June  14,  1831. 


P.  S. — Since  writing  tbe  above,  I find 
the  difference  between  the  base  and  by- 
pothenuse  so  small,  as  not  to  be  read  off 
on  a slide-rule  for  the  first  (radius)  5°  42'; 
so  that  one  line  will  answer  to  either  sine 
or  tangent  up  to  5° : which  line  may  oc- 
cupy the  space  of  n on  Mr.  Bevan’s  slide* 
A spare  slide  of  2 radii,  of  366'  inches 
each  will,  I believe,  make  the  rule  very 
complete.  Why  cannot  a rule  with  a 
joint,  as  I have  above  described,  be  mode* 
so  as  when  open,  the  grooves  and  slides 
meet,  and  pass  the  joint ; and  represent 
Mr.  Bevan’s,,  or  the  Soho  rule,  sold  by 
Messrs.  Jones,  Holboru?  Such  a rule, 
with  Mr.  Woollgar’s  additional  lines, 
would  be  most  valuable.  * 

W.  A. 

t m ; * • 

WHEEL  WORK — ANSWER  TO  INQUIRY, 

VOL.  13,  P.  368. 

Sir, — On  luoking  over  some  of  your 
former  Magazines,  a question  on  wheel- 

* We  have  repeated!/  mentioned  that  it  wee  aold 
by  Mr.  Elliot,  instrument-maker,  High  Holboru; 
aad,  ure  believe,  copies  may  still  be  bad.— Ed. 
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work  from  J uveitis,  in  the  last  page  of 
No.  3fl4,  caught  my  eve,  in  which  the 
Wifter  Requests  information,  I have  not 
the  least  recollection  of  having  seen  it 
before,  although  I cannot  tell  how  it 
escaped  tny  observation.  Perhaps  a 
rtjply  at  this  time  may  be  too  late  to  be 
oi  service  to  Juvenis,  otherwise  1 would 
inform  him,  that  if  the  two  wheels  on 
which  the  weight  or  pressure  acts,  were 
both  equal  in  diameter,  as  the  one  re- 
volves four  times  oflener  than  the  other, 
1|  lbs.  on  the  rising  side  of  the  quickest, 
or  driven  wheel,  would  exactly  balance 
5 lb.,  on  the  descending  side  of  the 
slowest  wheel  or  first  mover.  But,  as 
the  diameter  of  the  quickest  wheel  is 
greater  than  the  other,  its  circumference 
must,  of  course,  move  through  more  than 
fmsr  times  the  space,  and  in  direct  pro- 
portion as  it  moves  through  more  space, 
a gi  eater  weight  will  be  required  on  the 
descending  side  of  the  first  mover,  to 
cause  an  equipoise ; it  being  a law  in 
mechanics,  that  weights,  which  are  in- 
versely as  the  velocity  always  balance 
each  other,  (and  the  relative  velocities 
can  always  be  known  by  the  diameters  of 
the  wheels,  and  the  ratio  of  their  evo- 
lutions). Hence,instead  of  6 lbs.'6*04 17lbs. 
will  be  the  true  counterpoise;  besides 
which,  some  additional  weight  will  be 


required  to  overcome  friction. 

The  first  wheel  being  either  heavy  or 
light,  makes  no  difference  to  the  power — 
all  the  difference  will  be  in  the  friction, 
which  will  be  somewhat  greater  as  the 
wheel  is  heavier. 

,1  cannot  answer  Juvenis’s  third  ques- 
tion, otherwise  than  by  observing  that  the 
most  simple  machinery  is  generally  the 
best,  and  that  a ratio  of  4;  1 may  gene- 
rally be  accomplished  by  a single  pair  of 
wheels  with  ‘the  greatest  facility;  and 
that  the  least  power  is  expended  on  fric- 
tion, when  the  size,  strength,  and  weight 
of  the  wheels  are  properly  adapted  to  the 
work  they  have  to  perform.— Yours,  &c. 

•Z  ► J • Hi 


Burton-upou-Humtor. 


intjutm#. 

* l * » * 

Softening  Steel. — Sir,  I *hnvc  often 
beard  it  stated,  that  Mr.  Perkins  is  in 
possession  Of  the  means  of  making  cast- 
stecl  considerably  softer,  without  impair- 
ing its  quality.  His  softened  cast-steel 
(lor  the  purpose,  I believe,  of  engraving) 

•u  . . 


ZM 

has  been  described  to  be  u more  ductile 
than  common  iron,  and  capable  of  being 
restored  (by  the  ordinary  process  of  hard- 
ening) to  its  original  hardness. “*  As  I 
have  found  some  difficulty  in  working  this 
metal  from  Us  impenetrability,  (as  in  cut- 
ting screws,  &c.)  1 should  be  much  ob- 
liged to  some  one  of  your  correspondents 
to  tell  me,  through  the  medium  of  the 
Mechanics’  Magazine,  how  It  may  lie 
softened.  I am  not  unreasonable  enough 
to  request  Mr.  Perkins’s  secret  ; but  I 
wish  to  know  of  something  more  effectual 
than  the  common  way  of  annealing*  The 
best  way  that  I know  of,  is  to  pat  the 
steel,  when  red-hot,  into  fine  dry  coals*; 
this  I find  to  be  better  than  coal -ashes, 
lime,  or  chalk  ; still  the  result  does  not 
come  up  to  my  wishes.—  Y ours  respect- 
fully, Y.  S.  Poplar . 

* 

[The  method  of  Mr.  Perkins  has  been  thus 
described  to  us.  He  lays  the  steel  on  a bed 
of  jjpure  iron  filings,  covers  it  with  another 
layer  of  the  same  material,  and  encloses  the 
whole  in  an  air-tight  cast-iron  box.  This 
box  is  placed  in  the  midst  of  a strong  fire, 
and  kept  nearly  at  a white  heat  for  four 
hours.  The  fire  is  then  allowed  to  go  out: 
so  that  the  box  and  its  contents  may  cool 
down  gradually,  after  which  the  steel  is 
found  to  have  become  quite  soft — owing, 
doubtless,  to  the  separation  of  the  carbon 
which  was  incorporated  with  it.  The  steel- 
plate  may  now  be  as  easily  engraved  upon 
as  one  of  copper.  It  was  at  first  thought 
necessary,  after  making  the  engraving,  to 
reharden  the  steel,  to  enable  it  to  yield  that 
extraordinary  number  of  impressions,  which 
makes  it  so  superior  to  all  other  materials, 
for  the  purposes  of  engraving,  and  the  fol- 
lowing was  the  process  which  Mr.  Perkins 
followed  for  this  purpose*  He  put  the  plate 
in  a box,  similar  to  the  one  before  described, 
and  covered  it  all  over,  to  tlie  thickness  of 
about  an  inch,  with  powdered  animal  char- 
coal ; the  box  was  then  placed  in  the  fire, 
and  kept  red  hot  for  between  three  and  five 
hours,  (according  to  the  thickness  of  the 
steel);  after  which  it  was  immediately  tem- 
pered. But  the  late  Mr.  Warren^  tRnni* 
graver,  to  whom  the  art  of  engraving  on 
steel  is,  perhaps,  even  more  indebted  than 
to  Mr,  Perkins,  ascertained  that  a decar- 
bonized steel  plate  is  capable,  without  being 
hardened,  of  yielding  as  great^  a number  oi 
impressions  as  can  he  desired  in  most  cases. 
Mr.  Lahee,  who  has  had  great  experience  in 
printing  from  steel  plates,  and  is  justly  cele- 
brated among  artists  for  the  beauty  of  his  im- 
pressions, informs  us,  that  in  one  instance  an 
unhardened  decarbonized  steel  plate  worked 
so  well,  that  the  artist  did  not  think  of  taking 
his  own  proofs  till  after  twenty  thousand 
copies  had  been  struck  oil.  Mr.  Warren,  in 
softening  the  steel,  followed  the  same  pro- 
cess as  Mr.  Perkins;  but  with  this  difference, 
that  be  employed  an  intermixture  of  iron 
filings  and  pounded  oyster-shells,  for  his 
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covering,  instead  of  iron-filing*  done.  — 
Edit*] 

Melting  Gold  and  Sitter. — Sir,  I am 
acquainted  with  a maker  of  trinkets,  who, 
on  ail  subjects  but  one,  is  a most  com- 
municative and  entertuiuing  person  ; and 
that  subject  is  his  own  little  workshop. 
It  contains  neither  stovo  nor  furnace—, 
neither  brazier  nor  crucible — not  even  a 
common  fire-place  ; and  yet,  without  the 
aid  of  any  of  these  things,  he  melts  gold 
and  silver,  and  casts  them  into  trinkets  of 
all  shapes  and  sizes.  I have  often  asked 
him  how  1m  accomplishes  this  (that  1m 
does  so,  I have  ascertained  beyond  all 
doubt);  but  he  won't  inform  me,  aud 
says  it  is  a great  secret.  I told  him  I 
would  apply  to  that  universal  oracle  oj 
thj  curious,  the  Mechanics’  Magazine, 
for  the  information  I wanted,  when  ho 
was  pleased  to  say  I might  do  so,  and 
welcome.  Perhaps,  Sir,  you,  or  some  of 
your  readers,  may  be  able  to  convince  my 
ingeuious  friend,  that  the  process  is  not 
such  a “ great  secret”  as  he  imagines, 
and  by  giving  publicity  to  it,  you  will  at 
once  disseminate  a very  useful  piece  of 
information,  and  exemplify  a most  import- 
ant truth,  namely , that  of  all  hoard*  rs,  the 
most  selfish,  and,  at  the  same  time,  the 
least  secure,  is  the  hoarder  of  light  and 
knowledge. — Yours,  &c.  J.  L.  Clerktn- 
rrctl,  April  25,  1831.  * 

[Has  our  correspondent  never  heard  of 
snch  things  as  a lamp  and  blow-pipe  ? Jew- 
ellers have,  we  believe,  a peculiar  mode  of 
using  them,  and  it  is  in  this,  the  secret  (if  it 
be  one)  must  consist. — Edit.] 

Net-making , and  Mouldy  Ink. — Sir,  I 
shall  feel  much  obliged  if  one  of  your 
numerous  correspondents  will  have  the 
kindness  to  inform  me,  on  one  of  your 
useful  pages,  the  correct  way  to  com- 
mence a common  landing-net,  such  as  are 
used  by  anglers  to  land  their  fish.  In 
the  north  of  Euglanda  net  is  used  of  pre- 
cisely the  same  kind,  but  of  a much  long- 
er size,  which  is  there  called  a clutching- 
net,  which  is  used  when  the  rivers  are 
bank-full  and  muddy.  The  mode  I have 
always  adopted  is  to  net  a square  piece  of 
any  indefinite  number  of  meshes,  as  10, 
12,  15,  25,  &c.,  as  1 conceived  the  size  of 
the  net  might  require,  and  then  to  fix  a 
loop  in  the  middle  of  this  square  piece 
and  net  round  it ; but  in  turning  the  cor- 
ners of  this  said  square  I invariably 
make  a bungling,  awkward  job  of  it,  so 
that  when  the  net  js  finished,  the  bad 
workmanship  is  immediately  seen,  and 
looks  very  ugly.  If  it  is  not  beneath  the 
aim  of  your  truly  valuable  Magazine  to 
help  a humble  lover  of  knowledge  in  a 
case  like  this,  1 shall  be  glad  to  see  the 
real  method  of  gaining  my  point  set  down 


in  it; ' 1 shall,'  likewise,  be  thankful »« 
any  one  who  will  acquaint  me  with  a cer- 
tain way  to  prevent  ink  from  moulding  ; 

I have  tried  cloves,  and  find  they  are  not 
effectual.— -1  am,  yours,  &c.  A Constant 
Reader,  May  30,  1831. 

[A  drop  or  two  of  oil  of  lavender  prevents 
moulding  effectually. — Edit.] 

\.  M . I U - 


Flute-makers'  Cement. — Sir,  Will  you, 
have  the  goodness  lo  spare  me  a corner 
in  your  excellent  Magazine  for  the  fol- 
lowing inquiry  : — Writh  what  substance 
is  the  leather  fixed  to  flute  keys?  Sim-' 
pie  though  the  answer  may  be,  it  is  mat- 
ter which  has  puzzled  more  than  one 
Amateur  Performer. 

[Probably  with  the  Japanese  cement,  made 
of  rice-flour.  It  is  witn  this  (mixed  some- 
times with  a little  resin),  the  layers  of 

Biper  trays  and  boxes  are  cemented  together.^ 
DIT.] 


Protection  of  Copper  from  Corrosion. 
— Sir,  In  your  concise  and  Interesting 
Memoir  of  Sir  Humphrey  Davy,  there  is 
an  account  of  his  discovery  of  a mode  of 
preserving  copper  from  the  action  of  sea- 
water. In  order  to  render  the  copper  ne- 
gative, I presume  the  iron  must  be  ex- 
posed to  the  action  of  the  water.  For  in- 
stance, if  a copper  vessel  containing  sea- 
water had  cast  iron  soldered  outside, 
would  it,  then,  he  preserved  from  the 
action  of  the  sea-water?  Again,  is  there 
any  metal  that  would  preserve  iron  from 
oxidation  in  the  same  circumstances? 
Zinc  is  said  to  do  so,  hut  I have  great 
doubts  upon  the  subject.  Is  there  any 
mode  of  defending  hot  iron  exposed  to  a 
stream  of  air  from  oxidation  ? The  solu- 
tion of  these  questions  will  render.au 
essential  service  to  A Constant  Reader. 

[We  do  not  consider  it  to  be  absolutely 
necessary,  that  the  iron  or  zinc  (for  notwith- 
standing the  doubt  expressed  by  our  corre- 
spondent, the  one  is  as  efficient  as  the  other), 
should  be  exposed  to  the  direct  action  of  the 
water,  that  is,  placed  in  open  and  immediate 
contact  with  it.  All  that  we  understand  to 
be  'requisite  is,  that  an  electric  current  of 
connection  should  be  established  between 
the  iron  or  zinc  and  the  sea-water ; and  this, 
it  is  obvious,  may  be  effected  through  any 
conducting  medium.  The  concluding  in- 
quiry of  our  correspondent,  is  one  that  seems 
well  deserving  of  attention  ; could  it  be  an- 
swered in  the  affirmative,  the  practical  bene- 
fits would  be  great.— Edit.]  , «t 


* • » , * ' - *» 

Test  for  Lead . — Sir,*—  I have  been  ac- 
customed to  make  use  of  the  prussiate  of 
potash,  as  a test  for  the  spurious1  intro- 
duction of  lend  into  a particular  corn* 
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pound  ; but  ihe  other  day,  after  haring 
ascertained  by  this  test  that  no  lead  was 
present — none  of  the  usual  white  preci- 
pitate being  produced— l happened,  acci- 
dentally, to  drop  some  tin  filings  into  the 
liquid,  and  shortly  after  observed  a white 
precipitate  at  the  bottom— exactly  the 
same  as  would  have  arisen  from  lead.  I 
conclude  from  this,  that  lead  and  tin  both 
give  with  prussiate  of  potash,  a preci- 
pitate of  the  same  appearance  ; and  the 
purpose  of  my  present  application,  is  to 
know  from  some  of  your  chemical  corres- 
pondents. how  1 am  to  distinguish  between 
them. — Yours,  &c.,  A Manufacturer . — 
May  9,  1831. 


Glass  Polishing . — Sir,  I presume  the 
process  of  polishing  glass  is  well  known 
in  London  ; but  tiring  in  the  country,  ( 
have  not  an  opportunity  of  seeing  it  in 
practice.  A description  of  it  in  your 
pages,  would  1 am  sure,  confer  a favour 
on  many  more  besides.  Your  obedient 
Servant,  C.  Lawson,  Oxford. 

[The  art  is  not  so  well  known  even  in  Lon- 
don as  might  be  expected  ; if  we  may  judge 
at  least  from  the  number  of  specimens  of  bad 
polishing,  with  which  our  philosophical  in- 
strument shops  abound.  As  far  back  as 
1787.  there  was  a paper  ‘k  on  casting,  grind- 
ing, and  polidiing  ■pe’ulunis,”  by  the  Rev. 
John  Edwards,  published  in  the  Nautical 
Almanac  for  that  year,  which  is  still  con- 
sidered the  best  guide  that  can  be  fottowed 
in  regard  to  these  matters.  It  is  rather 
verbose,  and  in  any  shape  too  long  for  in- 
sertion in  this  place  ; but  we  shall  endea- 
vour, atsome  future  opportunity,  to  republish 
the  substance  of  it,  for  the  benefit  of  the 
inquirer  and  our  readers  in  general. — 
Edit.] 


LIST  OP  NEW  PATENTS  GRANT- 
ED. PROM  THE  23rd  OF  MAY,  TO 
T11E  22nd  OF  JUNE,  1831. 

Joshua  Proctor  Westhoad,  of  Manchester, 
manufacturer,  for  his  improvements  in  the 
manufacture  of  small  wares.  Six  months. 
May  23,  1831. 

Thomis  Knowles,  Charlton-row,  Lanca- 
shire, cotton-spiuner,dor  bis  improvements  in 
certain  machinery,  by  aid  of  which  ma- 
chinery, machines,  commonly  called  mulps, 
are,  or  may  be,  rendered  what  is  termed  self- 
acting ; that  is  to  say,  certain  improvements 
io  certain  machinery,  hy  aid  of  which  ma- 
chinery, spinning-machines,  commonly  called 
mules  are,  or  may  be,  worked  by  power 
without  requiring  the  usual  application  of* 
strength  of  the  spinners  to  give  motion  to  the 
handles  or  wheels,  and  to  such  other  parts  of 
mules » ns  are  commonly  worked  by  the 
strength  of  the  spinners.  Six  months,  May 
23,  1831.  ....  ..  . . 


• George  Barnard,  of  Bristol,  bulkier,  for 
his  improvements  in  locks  and  other  spring- 
fastenings  for  doors  and  other  places.  Six 
mouths,  May  23,  1831.  .« 

Thomas  Westrup  and  William  Gibbins, 
both  of  Bromley,  Middlesex,  gentlemen,  for 
their  improvements  in  converting  sattor  other 
water  into  pure  or  fresh  water.  Six  months. 
May  24,  1831. 

Richard  Wood,  of  New  York,  in  the 
United  States  of  America,  hot  now  of  Bi- 
shopsgate-street-without,  in  the  City  of  Lon- 
don (being  one  of  the  people  called  Quakers), 
for  an  inking-apparatus,  to  be  used  with 
certain  descriptions  of  printing-presses.  Fonr 
months,  May  24,  1831. 

Samuel  Hobday,  of  Birmingham,  War- 
wickshire, steel-snuffer  and  toy  manufac- 
turer, for  his  improvement  in  a machine,  to 
be  worked  by  steam,  that  inay  be  applied  for 
the  moving  of  ships  boats  and  barges  on  the 
water;  and  to  carriages,  either  on  the  road 
or  tram-ways,  and  in  a fixed  position,  may 
be  applied  to  all  the  purposes  that  steam- 
engines  are  now*  used  for.  Six  months.  May 
24;  1831. 

Richard  Fell,  of  Fouutain-yard,  Vauxhall- 
bridge-road,  of  Middlesex,  plumber,  for  his, 
improvements  in  machinery,  or  apparatus  for 
raising  water,  and  io  the  application  thereof 
to  certain  useful  purposes.  Six  months. 
May  24,  1831. 

Nicolas  Ilegesippe  Manicher,  of  No.  5, 
Union-road,  Southwark,  Surrey,  chemist, 
mid  James  Collier,  of  Canal-grove,  New 
Peckbnm,  Kent,  civil  engineer,  for  a new 
manufacture  of  useful  products  from  a cer- 
tain oleaginous  substance.  Six  mouths,  May 
31,  1831. 

Samuel  Lambert,  of  Regent-street,  in  the 
parish  of  St.  James,  Westminster,  Middle- 
sex, gold-laroman,  for  an  improvement  in 
throstle-spindles  for  spinning  and  twisting 
silk,  cotton,  wool,  Hax,  and  other  fibrous 
substances;  communicated  by  a certain  per- 
son residing  abroad.  Three  months,  June  2, 
1831. 

Thomas  Spinney,  of  Cheltenham,  Glou- 
cestershire, gas-euginecr,  for  his  improve- 
ments in  apparatus  for  manufacturing  gas  for 
illuminations.  Two  months,  June  4,  1831. 

John  Pearse,  of  Tavistock.  Devonshire, 
ironmonger,  for  his  improvements  on  wheel- 
ed-carrioges,  and  on  apparatus  to  be  used 
therewith.  Six  months,  June  7,  1831. 

Newman  Fourdrinier,  of  Hanley,  in  the 
parish  of  Stoke-upon-Trent,  Staffordshire, 
paper-maker,  for  a machine  for  an  improved 
mode  of  cutting  paper.  Six  months,  Juno 
20,  1831. 

John  Lee  Stephens,  auctioneer,  and  Peter 
Waveott,  clot*k  and  watch-maker,  both  of 
Plymouth,  Devonshire,  for  their  improve- 
ments in  mangles.  Six  months,  June  22, 
1831. 
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New  Plan  of  Obtaining  Power  from 
Water. — 8»r,  1 have  lately  had  constructed 
a small  working-model  to  prove  the  prarti- 
cability  of  a new  plan  o!  obtaining  power 
from  water,  either  in  places  where  there  is  a 
moderate  body  and  only  a slight  current,  or 
in  situations  where  there  is  little  water  and 
h considerable  fall  : but  as  this  kind  of  work 
does  not  come  within  the  range  of  my  mecha- 
nical practice,  should  any  wheelwright,  or 
other  person,  think  the  discovery  of  sulficient 
importance  to  risk  the  expense  of  a patent,  I 
shall  be  ready  to  offer  every  facility  for  that 
purpose.  1 have  been  more  convinced  of  the 
value  of  my  discovery,  since,  in  my  re- 
searches to  know  whether  any  thing  of  the 
kind  had  been  already  done,  I have  met  with 
the  following  passage  in  the  Preface  to 
Hanks’ Treatise  on  Mills “ When  a man 
tells  me  he  can  construct  a water-wheel  in 
such  a manner,  that  w hen  once  put  in  motion 
it  shall  raise  water  to  keep  itself  moving — or 
that  he  has  constructed  a pump  in  such  a 
manner,  that  one  man  may  do*  the  work  of 
ten;  I pay  the  same  attention  to  him  as  if  he' 
told  me  he  could  create  a.  system  of  worlds 
and  command  them  to  move.”  Though  i 
am  equally  ready  to  admit  the  impaaMbility 
of  such  attempts  as  these  (for  the  first  would 
be  no  less  than  perpetual  motion)  yet  I could 
convince  any  person,  in  the  course  of  a fc.v 
minutes,  were  we  near  a stream  of  water, 
that,  at  a very  easy  expense,  1 could  return 
a great  portion  of  the  ejected  water  back 
into  the  dam,  and  thus  maintain  a consider- 
able increase  of  power  without  the  aid  of 
pumps,  or  having  the  apparatus  in  any  man- 
ner connected  with  the  water-wheel. — ] am, 
Sir,  yours,  &c.  Gilbert,  Keighly,  May  ia’ 


MISCELLANEOUS. 


Itoxc  to  remote  a Gold  Ring  from  a Sullen  Finger. 
Take  n Mule  quicksilver  and  rub  it  upou  the  ring, 
wbicJi  will  soon  be  penetrated  by  it,  aud  become  so 
brittle,  that  it  will  bre.k  easily. 

Cera  Brandy, — A German  chemist  states,  that  if  a 
small  quantity  of  oxymuriateof  lime,  moistened  with 
water,  be  added  to  the  wash  before  distilling,  the 
taste  peculiar  to  all  corn  brandies  will  be  completely 
removed.  r J 


Jitaninm,  though  indebted  for  its  name  and  its 
place  among  the  metals,  to  Klaproth,  was  first  ob- 
served by  a Mr.  Gregor,  in  the  valley  of  Menachon, 
in  Cornwall,  in  J79I,  who  proposed  to  call  it  after  the 
place  of  its  discovery,  Atenachme.— W.  T. 


pamey’#  Steam  Carriage. — Mr.  Gurney  hay  written 
a letter  to  the  newspapers,  respecting  the  late  acci- 
dent at  Glasgow,  in  which  he  says:— “ In  March 
last,  a steam -carriage  on  my  principle  was  sent  by 
Edinburgh,  and  so  much  injured  iu  the 
Weight,  that  after  one  experiment  from  hence  to 
Glasgow.  I left  Scotland  and  returned  to  London. 
I lie  carriage  was  packed  up  by  the  engineer,  to  await 
my  decision,  namely,  whether  it  should  be  repaired  in 
Scotland,  or  tent  back  to  I-oodon.  He  immediately 
followed,  and  stated  that  he  had,  with  a view  to 
prevent  any  wanton  or  unjust  use  of  the  carriage  in 
his  absence,  taken  off  several  important  parts  of  the 
machinery,  particularly  some  connected  with  the 
* m *V  j V#*  Since  that  time  I have  been  in  Corn, 
wall,  and  now  learn,  with  sincere  regret,  that  id  vio- 


lation of  every  feeling  of  justice.  Instead  of  the  car 
ruga  being  sent  back  to  Loudon,  attempts  have  been 

made  to  substitute  or  repair  tbe  deficiencies,  and  un  • 
warrantable  experiments  made  with  it  by  persons 
totally  unacquainted  with  the  principle,  in  opposition 
to  my  wishes,  and  even  without  my  knowledge. * 
Mr.  Gurney  adds:  “I  have,  at  great  personal 
sacrifice,  subjected  the  apparatus,  during  tbe  last 
five  years,  to  every  trial  and  experimental  test.  The 
carriage  at  Gloucester  has  been  running  dally  as  a 
public  stage,  for  the  last  (our  months  uninterrupted, 
and  has  taken  upwards  of  3000  passengers  without  a 
siucle  personal  accident.  Aud  I boldly  assert,  that 
with  h carriage  bnift  on  my  principle,  aud  an  en- 
gineer at  all  acquainted  with  it.  no  such  accident  as 
that  stated  to  have  happened  at  Olasgow,  could  pos- 
sibly have  occurred.” 

Norwich  made  a Sea-port. — A communication  has 
been  opened  between  the  sea  and  Lake  Lathing, 
below  Norwich,  by  which  means  Ibis  ancient  city  is 
now  become  a seaport  On  tbe  3rd  of  June,  the  first 
vessel  (the  Uubr,  ayachtof  50  tons)  entered  the  lake 
through  the  lock  from  the  sea.  Some  very  striking 
circumstances  attended  the  admission  of  tbe  sea 
wntf r.  The  salt  water  forced  itself  lu  a distinct  and 
separate  stream  under  the  fresh  water,  (leaving  the 
latter  upwards  as  it  proceeded,  and  at  length  occu- 
pying exclusively  the  whole  of  the  bottom  of  the 
take.  At  a short  distance  from  tbe  lock  in  the  lake, 
there  was  a clearly  defined  line  where  the  salt  water 
might  be  taken  up  in  oue  hand,  and  tbe  fresh  iu  the 
other,  1 be  admission  of  the  sea  water  proved  fatal 
to  thousands  of  the  inhabitants  of  tire  lake,  and  it* 
surface  was  seen  covered  with  dead  pike, carp,  perch 
bream,  roach,  and  dace. 

Quich  Steam  Pounce  — On  Saturday  last  (|Jth 
June)  tbe  new  steamer,  the  Wellington,  of  Dover, 
left  for  Boulogne,  which  place  she  reached,  landed 
her  passengers  and  baggage.  remaining  in  port  for 
that  purpose  40  minutes;  and  then  returned  to  Dover 
harbour  the  ^amt  tide.  Tbe  whole  occupied  about 
seven  hours,  being  a feat  that  has  never  been  per- 
formed between  these  ports  since  tbe  introduction  of 
steam  navigation.- — KenfitA  Chronicle. 

Origin  of  Printing. Cicero,  in  his  De  Not  mil 
Deorum,  lias  a passage  from  which  Toiand  suppose* 
the  moderns  took  the  bint  of  printing,  lie  speak*  of 
types  made  of  metal,  and  calls  them  forma  literal  wn. 
the  very  word*  used  by  the  first  printers  to  designate 
them.  He  give*  h hint,  too,  of  separate  cast  letters 
when  he  talks  of  4*  some  ingenious'*  man’s  throwing 
the  twenty-four  letters  of  the  alphabet  together  by 
chance,  and  thus  producing  the  Annals  of  Ennius, 
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GIBBS*  PATENT  STEAM-BOILER. 

Among  the  patents  granted  in  No- 
vember last  (see  Mechanics*  Magazine, 
vol  xiv,n.  477)  was  one  to  44  J.  Gibbs, 
of  Cray  ford,  Kent,  Esq.,  for  improve- 
ments in  evaporating  fluids,  applicable 
to  various  purposes.**  The  specifica- 
tion, which  was  lodged  on  the  Oth  of 
May  last,  describes  varioas  modes  in 
which  the  patentee’s  supposed 44  improve- 
ments” may  be  carried  into  practical 
effect,  and  each  mode  is  illustrated  by  a 
separate  engraving  ; but  as  one  principle 
pervades  all  the  arrangements,  we  have 
selected  that  which  is  represented,  on 
the  preceding  page,  as  being  on  the 
whole  the  best  fitted  to  convey  a clear 
notion  of  the  said  principle  to  our 
readers. 

The  engraving  exhibits  a sectional 
view  of  a steam-boiler  on  Mr.  Gibb’s 
plan.  A is  the  furnace  in  the  heart  of 
the  boiler,  with  water  above,  below, 
and  all  around  it ; E is  a door  for  sup- 
plying  the  furnace  with  fuel ; 11  B is 
a flue  whieh  proceeds  from  the  furnace, 
downwards,  in  a spiral  form,  through 
the  water,  and  is  then  turned  aside  into 
the  chimney  D ; C is  a pipe  which 
passes  from  the  bottom  of  the  apparatus 
up  through  the  spiral  flue,  into  the  fur- 
nace; and  by  this  pipe  air  is  to  be  sup- 
plied to  the  tire  in  any  way,  and  to  any 
extent  that  may  be  found  in  practice  most 
expedient;  F is  a damper  to  an  occa- 
sional flue,  through  which  the  smoke  is 
permitted  to  pass  at  the  first  getting  up 
of  the  fire;  and  G is  the  pipe  hy  which 
the  boiler  is  supplied  ivith  water.  The 
other  parts  of  the  apparatus  require  no 
explanation. 

The  “improvements”  which  Mr.  Gibbs 
conceives  he  has  realized,  appear  to  con- 
sist, 1.  In  carrying  the  flue  of  the  fur- 
nace by  a long  circuitous  course  through 
the  water,  so  that  the  heated  air  may  part 
with  a more  than  common  portion  of  its 
caloric  before  escaping  into  the  atmo- 
sphere. And,  2nd.  In  turning  the  flue 
more  direetly  downwards  than  has  been 
ever  heretofore  done. 

We  hope,  for  Mr.  Gibbs’  own  sake, 
that  he  sees  bis  way  clearly  through  the 
great  number  of  conflicting  patents  which 
a claim  to  such  improvements  as  these, 
must  at  once  bring  to  the  recollection  of 
every  well-informed  reader.  We  have 
had  flues  prolonged  before  in  almost 
every  possible  way  ; whether  in  so  direct- 
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ly  downward  a direction  as  that  preferred 
fiy  Mr.  Gibbs,  we  cannot  at  present  say, 
but  downward , certainly,  to  an  extent 
quite  sufficient  to  put  this  gentleman’s 
claim  to  the  perpendicular  downward #,  in 
serious  jeopardy.. 

BREAKWATER  PORTLAND  RCUDS. 

Sir,  — Since  my  last  communication 
respecting  the  Breakwater  for  Portland 
Roads,  I have  adventitiously,  as  well  as 
by  my  own  research,  obtained  a great  deal 
of  additional  information  on  the  subject, 
which,  I think  you  will  agree  with  me  in 
opinion,  is  well  deserving  the  notice  of 
the  public.  With  that  impresssion,  I 
send  you  herewith,  a copy  of  another 
letter  I have  received  from  Captain  Ben- 
nett, who  feels  as  an  Englishman  should 
feel,  on  a matter  so  intimately  connected 
with  our  national  welfare ; and  also 
those  gleanings  of  my  ow  n,  to  wrhicn  ! 
have  above  alluded;  the  whole  for  in- 
sertion in  your  extensively  circulated, 
and  deservedly  esteemed  publication,  the 
Mechanics’  Magazine.  The  details  are 
so  full,  that  nothing  further  is  required 
from  me,  than  to  express  my  thanks 
for  your  former  attention,  the  continu- 
ance of  which  I now  solicit — And  am. 
Dear  Sir,  yours  truly, 

John  Harv&t. 

lf'tymoutfi,  June  7,  1831. 

Second  Letter  from  Captain  Joseph  Ben- 
nett, late  commanding  one  of  his  Ma- 
jesty's Packets  upon  the  )Veymoufh 
Station.  To  Mr%  John  Harr*yy  of 
Weymouth , ( dated , May  21 , 1881 . 

Dear  Sir, 

The  unsettled  state  of  the  Continent 
•—the  certainty  that  a new  dock  is  to  he 
opened  at  Cherbourg  during  the  present 
year , and  that  the  Breakwater  at  Ply- 
mouth is  about  to  be  completed,  added 
to  the  uudisputed  necessity,  that  an 
efficient  Naval  and  Mercantile  Rendez- 
vous, should  be  established  between 
Portsmouth  and  Plymouth,  form  together 
a combination  of  occurrences,  as  event- 
ful as  they  are  pregnant  with  important 
consequences. 

I feel  anxious  on  so  momentous  a 
subject,  and  again  address  you ; pre- 
suming that  the  suggestions  resulting 
from  an  experience  of  seventy  years 
active  channel  service,  may  he  thought 
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at  least  worthy  of  some  attention,  being 
alike  disinterested  and  gratuitous. 

1 own  I am  more  and  more  impressed 
with  a conviction,  that  there  is  nothing 
of  such  vital  importance  to  the  welfare 
of  British  commerce  in  general , and  the 
British  nary  in  particular,  than  the  esta- 
blishment of  a Breakwater  for  Port- 
land Roads.  In  the  hope  of  contri- 
buting in  some  degree  to  draw  public 
attention  to  the  project,  and  of  obtaining 
for  it  that  serious  consideration  which  it 
demands,  I have  committed  to  writing, 
the  following  remarks;  which  have  this 
at  least  to  recommend  them,  that  they 
have  practical  experience  for  their  found- 
ation, matured  by  repeated  confirmatory 
observations,  all  tending  to  strengthen 
the  propriety  and  (itness,  nay,  I may 
truly  add,  the  necessity , ot  appropriating 
the  natural  resources ,*  so  easily  attain- 
able, to  the  progressivecomplelion  of  this 
great  design. 

Suppose  we  are  again  plunged  into  a 
war,  and  that  there  is  a French  fleet  of 
any  given  force,  fully  equipped,  lying  at 
Cherbourg,  anxious  to  put  to  sea,  but 
that  for  months  after  war  is  declared,  it 
dare  not  venture  out  in  face  of  an  Eng- 
lish fleet  of  equal  force,  say  12  sail  of 
the  line  and  0 frigates,  ready  to  give 
them  the  smell  of  English  powder,  and 
the  effect  of  English  shot ; — well,  during 
the  blockade,  the  French  would  most 
probably,  under  favour  of  adventitious 
circumstances,  increase  tlieir  force  to  15 
sail  of  the  line  and  10  frigates,  manned 
w’ith  additional  hands,  elevated  with  the 
pleasing  anticipation  of  insuring  u vic- 
tory, by  taking  the  greater  part  of  the 
English  fleet  and  crippling  the  remain- 
der, before  a reinforcement  could  be  ob- 
tained. 

The  combined  fleets  of  France  and 
Spain  in  Cadiz  Bay,  in  the  year  1805, 
produce  a case  in  point. 

* f The  French  having  joined  the  Spanish 
(and  embarked  4,000  troops  on  hoard  the 
fleets,  among  whom  were  several  of  the 
most  skilful  sharpshooters  that  could  ho 
selected ; and  many  Tyrolese  riflemen, 
thus  equipped,  and  being  so  numerous) 
they  ventured  to  sea,  and  it  will  be  re- 
collected that  Nelson  attacked  them  off 


• It  may  b«  necessary,  in  explanation  of  this  term, 
to  remind  the  reader  thar  there  is  near  the  spot 
where  it  is  proposed  to  erect  the  Breakwater,  an 
incalculable  quantity  of  rubble  and  cap-stone,  much 
more  than  sufficient  to  complete  a work  ten  times 
the  exteutof  the  one  in  contemplation. 
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Trafalgar,  on  the  21st  of  October  in  the 
same  year.  Tile  British  fleet  consisted 
of  27  sail  of  the  line,  uud  4 frigates.  The 
enemy  of  3.1  sail  of  the  line,  and  7 large 
frigates,  and  their  superiority  was  greater 
in  size  and  weight  of  metal  than  la  num  - 
bers. Gravina  with  10  sail,  joined  l>y 
tlie  frigates  to  leeward,  made  for  Cadiz. 
The  5 lending  ships  of  the  enemy’s  van 
tacked  and  ft  Hiding  to  the  south,  to  wind- 
ward of  the  British,  were  engaged  and 
the  steinmost  taken.  The  others  escaped, 
leaviug  to  his  Majesty’s  fleet  Hi  skips  of 
the  line,  of  which  2 were  first  rates;  the 
Achillc,  a French  74,  after  her  surrender 
took  fire  and  blew  up  ; 20  of  the  enemy’s 
vessels  struck,  but  a gale  of  wind  coming 
on  from  the  S.W.,  15  of  the  prizes  went 
down,  one  effected  its  escape  into  Cadiz, 
and  4 only  were  saved.  The  4 ships 
under  Rear-Admiral  Dumanoir,  which 
escaped  to  the  southward,  towards  the 
close  of  the  action  off  Trafalgar,  after  a 
short  respite,  shared  the  fate  of  their 
companions,  and  on  the  2nd  of  November, 
were  taken  by  Strachan  off  Fcrrol.” 

To  revert  to  my  subject : the  com- 
mander of  the  English  fleet,  seeing  the 
French  fleet  of  15  sail  of  the  line  and 
10  frigates,  coming  at  length  out  of 
Cherbourg,  would  for  certain,  not  resr 
satisfied  after  blockading  them  for  so 
long  a period,  without  giving  them  battle, 
whatever  might  he  the  probable  sacrifice 
of  lives  with  such  great  odds,  or  however 
small  the  chances  of  victory;  he  there- 
fore detenu ines  to  engage,  but  acts  cau- 
tiously ; the  wind  being  JS.S.  E.  or  S., 
that  is  an  off-shore  wind,  well  calculated 
for  leaving  Cherbourg,  or  leading  down 
channel.  The  English  form  into  line, 
and  the  French  Admiral  concludes,  that 
an  action  is  i lose  at  hand  off  Cherbourg; 
but  just  before  the  fleets  come  within 
gun-shot,  the  English  Admiral  makes? 
signal  to  run  to  leeward;  the  FrencJ 
follow,  and  when  10  or  12  leagues  olf 
Portland,  the  English  commence  a ge- 
neral attack.  Some  of  our  ships  become 
crippled  from  having  had  to  engage  with 
very  superior  numbers;  recourse  is  now- 
had  to  a running  light,  (thereby  cover- 
ing and  aiding  the  crippled  ships),  to- 
wards the  Portland  Breakwater,  which 
they  succeed  in  reaching,  and  where  the 
French  dare  not  follow  them,  on  account 
of  various  batteries  formed  in  proper 
commanding  positions, supplied  with  fur- 
naces for  red  hot  shot,  <$cc.  Thus  sup- 
posing that  Portland  Roads  were  con- 
verted into  a naval  station  similar  to  that 
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of  Cherbourg,  for  offensive  as  well  as 
defensive  operations,  a British  fleet  might 
be  preserved  as  in  the  instance  pointed 
out,  without  further  risk  of  exposure  to  a 
superior  force.  A case  more  strongly 
, illustrative  of  the  utility  of  the  proposed 
Breakwater  cannot  be  imagined,  and 
unless  it  be  formed,  the  greater  part  of  a 
fleet  under  such  circumstances,  whilst 
endeavouring  to  gain  Portsmouth  or 
Plymouth,  might  be  inevitably  taken  or 
driven  on  shore,  or  lost  in  the  attempt  to 
make  a port. 

As  his  present  Majesty  possesses  very 
considerable  nautical  infonnation,  and  is 
more  especially  well  acquainted  with  the 
British  Channel,  the  capabilities  of  Port- 
land Roads  cannot  have  escaped  the  no- 
tice of  so  intelligent  a mind  ; and  if  this 
particular  project  were  submitted  to  his 
royal  consideration,  accompanied  with 
the  necessary  explanations  and  refer- 
ences, no  doubt  its  importance  would 
have  its  due  weight,  and  lead  to  such  an 
investigation  of  the  subject  as  might  tend 
ultimately  to  the  appropriation  of  this 
central  position,  (combining  such  pe- 
culiar local  advantages)  for  effecting  a 
national  protecting  bulwark  for  the  Eng' 
lish  Navy,  as  well  us  the  mercantile 
commerce  of  the  Kingdom. 

Yours,  See.  Joseph  Bennett. 


Supplementary  Remarks  by  Mr.  John 
Harvey. 

Previous  to  the  receipt  of  the  above 
letter  from  Captain  Bennett,  I had  nearly 
arranged  some  valuable  gleanings  from 
the  Naval  History  of  Great  Britain, 
which  will  be  found  strongly  corrobo- 
rative of  his  interesting  observations,  and 
well  calculated  to  tix  the  attention  of  the 
public.  I feel  persuaded  that  the  design 
of  the  Portland  Breakwater  is  such  that 
it  only  requires  to  be  properly  and  dis- 
pasionalely  considered  to  be  ultimately 
adopted. 

What  said  the  gallant  and  experi- 
enced Rodney  on  this  subject  ? 

“ (r  Cherbourg  harbour  is  com- 
pleted, THEN  THE  BRITISH  CHANNEL 
IH  NO  MORE IT  WILL  BE  THE  FRENCH 

Channel.” 

The  strength  and  resources  of  Cher- 
bourg are  already  become  (1831)  so  for- 
midable, and  its  commanding  position 
in  the  British  Channel  so  obvious,  that 


argument  on  the  necessity  of  some  effort 
at  counteraction  ou  our  part  seems 
scarcely  necessary.  Sir  Walter  Raleigh 
has  emphatically  observed,  that  “ Eng'- 
land  is  a land  which  can  nerer  be  con- 
uered,  whilst  the  kings  thereof  keep  the 
ominionof  the  sea.”  But  how,  it  may 
be  asked,  is  the  dominion  of  the  sea  to  be 
kept,  without  a place  of  rendezvous  for 
our  navy,  corresponding  in  physical  effi- 
ciency at  least,  with  those  of  our  natural 
and  hereditary  political  rivals  on  the  op- 
posite side  of  the  Channel  ? A contem- 
porary writer  informs  us,  that  u The  ex- 
tensive works  erected  at  Cherbourg,  are 
calculated  to  shelter  the  entire  French 
fleet,  and  numberless  works  are  in  pro- 
gress at  the  various  harbours,  lying  along 
the  Bay  of  Cancale.”  Now,  what  is 
there  at*  present  on  the  English  side  of 
the  channel,  which  can  be  at  all  com- 
pared to  this?  And  how  can  the  vast 
capabilities  of  Cherbourg,  be  better 
matched  than  by  turning  those  of  Port- 
land Bay  to  an  equally  good  account? 

Look  again  at  Portland  Bay,  consider- 
ed as  a place  of  shelter  for  our  merchant 
ships, 

" The  ships  with  shatter'd  ribs  scarce  creepiof 
from  the  seas.* — Drmyton. 

It  is  in  the  close  vicinity  of  the  very 
greatest  thoroughfare  of  British  com- 
merce. There  are  constantly  not  less 
than  seventy  sail  in  sight,  between  Su 
Alban’s  Head  and  the  Start,  going  up 
or  down  cbaunel,  and,  no  doubt  as 
many  more  that  are  too  far  off  to  be 
seen. 

The  chief  objection  to  Portland  Roads, 
in  their  present  state,  is  the  liability  of 
being  suddenly  caught  at  anchor  there, 
with  a change  of  wind  from  west  to  east. 
But  the  following  valuable  remarks  re-  . 
cently  communicated  by  the  commander 
of  a cutler,  will  serve  to  show,  that  while 
there  is  much  force  in  the  objection,  it  is 
one  which  the  proposed  Brerkwater  would 
most  effectually  remove. 

“ On  the  2Srd,  24ih,  and  26th  of  March, 
1831,  there  was  a strong  gateof  wind  from 
E.  by  N.  to  E.  8.  E.  when  such  a heavy 
sea  hove  into  the  roads,  that  of  the  vessels 
riding  at  the  time  with  two  anchors 
a-head,  viz.  2 brigs,  2 smacks,  and  2 
schooners,  one  of  Ine  schooners  was  ob- 
liged to  slip  her  cable  to  prevent  being 
driven  on  shore;  and  the  whole  ran  the 
greatest  hazard  of  being  drove  from  their 
anchorage ; they  were  all  pitching  very 
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heavy.  The  vessel  alluded  to  had  her 
deck*  frequently  full  of  water  ; and  pitch- 
ed and  laboured  so  much,  that  she  drove 
with  96  fathoms  of  chain,  and  rode  the 
gale  out  with  two  anchors  down,  93  fa- 
thoms on  the  best  bower  and  80  lathorns 
on  the  small  bower.  The  commander  of 
this  cutter  observes,  that  when  the  winds 
blow  from  the  S.  E.  he  had  always  expe- 
rienced very  difficult  riding,  the  bay  be- 
ine  so  much  exposed  to  the  easterly 
winds,  and  there  being  no  uhcUer  what- 
ever to  break  the  heavy  *ca  rotlin/j  into 
theue  roadM." 

Portland  Roads  in  their  present  state, 
may  be  justly  compared  to  what  Ply- 
mouth Sound  was,  before  protected  by  a 
Breakwater,  when  southwardly  gales 
prevailed,  and 

— blustering  winds  had  roused  the  sea.” 

Milton. 

The  benefits  that  would  arise  from 
Portland  Roads,  when  sheltered  by  the 
proposed  Breakwater, 

“ Uke  a rock  unmoved,  a rock  that  braves 

The  raging  tempest  aud  the  risiug  waves.  ” 

Utnkam, 

are  not  sufficiently  appreciated,  even  by 
sea-faring  men  in  general.  These  would 
consist  chiefly  in  the  protection  which  it 
would  afford  against  heavy  gales  of  wind, 
and  the  swell  of  the  sea — in  its  offering 
on  all  emergencies,  a good  anchoring 
ground — and  its  being  at  a proper  and 
convenient  distance  from  the  shore, 

" Hither  the  seas  at  stated  times  resort, 

Aud  shove  the  loadeo  vessels  mto  port; 

Then,  with  a gentle  ebb,  retire  again, 

Aud  reuder  back  their  cargo  to  the  main.*' 

Add  non. 

East  and  West  India  shipping,  as 
well  as  other  vessels,  homeward  hound, 
are  frequently  ten  or  eleven  days  beating 
about  in  the  Channel,  with  easterly 
winds,  whose  commanders  would  gladly 
make  for  the  Portland  Breakwater. 

#*0  turn  thy  rudder  hitherward  a while. 

Here  may  tby  storm-beat  vessel  safely  ride.** 

Spenttr. 

Ships  of  the  navy  also,  when  off  Port- 
land, under  similar  circumstances,  are 
obliged  in  gales  of  wind,  to  bear  up  for 
Plymouth,  instead  of  making  good  their 
distance  under  the  proposed  shelter,  and 
proceeding  eastward  therefrom,  the  first 
favourable  change. 

One  yard  of  the  Cherbourg  Break- 
water (the  whole  of  which  was  hewn  out 
of  Granite  rock)  contains  four  times  as 
much  stone  as  one  yard  of  the  pro- 
posed Portland  Breakwater.  Such  a 
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work,  if  erected,  at  any  other  part  of 
England,  would  cost  at  least  ten  times  as 
much  as  at  Portland  Roads;  a difference 
arising  from  the  ready  access  to  the 
waste  cap-stone  in  the  island,  which  is  at 
present  of  no  value,  and  would  cost  little 
more  than  the  expense  of  removal. 

^ France,  the  secitnd  iruiritime  pouter  in 
Europe , is  commencing  a new  era  in 
her  naval  history : and  Cherbourg,  by 
strengthening  the  French  marine,  if  left 
unchecked , by  some  such  means  as  those 
now  proposed,  must  greatly  reduce  Eng- 
land in  the  scale  of  national  importance. 

The  French  have  already  taken  the 
lead  of  us  in  the  application  of  steam 
power  to  vessels  of  war ; they  have  now 
(including  those  that  are  on  the  stocks) 
30  steam  ships,  some  of  them  101  feet  in 
length,  which  is  within  10  feet  of  the 
length  of  the  Victory.  They  are  to  be 
armed  with  Puixhan’s  guns  of  12  inch 
bore,  carrying  a hollow  shot ; some  of 
them  have  4 wheels,  and  4 engines  of 
00  horse  power  each.  In  the  French 
navy  estimates  for  1820,  the  Minister  of 
Marine  demanded  an  extra  sum  of 
7,000.000  francs  for  the  express  purpose 
of  building  steam  vessels.  Our  public 
men  must  see  in  these  circumstances, 
another  strong  reason  for  encouraging 
every*  plan  that  can  add  to  the  national 
strength  and  security  of  our  insular  situ- 
ation. 

A naval  occurrence  is  related  in  Camp- 
bell’s Lives  of  the  Admirals,  vol.  v.,  p. 
458-66,  which  forcibly  illustrates  the 
value  of  such  an  asylum  for  the  British 
fleet  as  Portland  Bay  would  afford,  if 
protected  by  a breakwater. 

“ The  French  fleet,  under  the  command 
of  M.  D’Orviiiiers,  consisting ol  29  sail  of 
the  Hue,  and  several  frigates,  sailed  on 
the  4th  of  June.  1779,  from  Brest,  to  form 
a junction  with  the  Spanish  fleet  at  Cadiz; 
and  having  effected  it,  their  combined 
force,  consisting  of  60  sail  of  the  line,  en- 
tered the  Channel,  and  paraded  triumph- 
antly for  two  or  three  days  before  Ply- 
mouth ; while  several  French  frigate*  an- 
chored in  Cawsand  Bay,  and  captured 
some  of  our  coasting-vessels.  The  Ardent, 
of  64  guns,  commanded  by  Captain  Bote- 
ler,  standing  down  Channel,  fell  in  with 
the  enemy’s  fleet,  and  mistaking  it  for  the 
British,  was  surrounded  and  captured  in 
sight  of  Plymouth.  Admiral  Sir  Charles 
Hardy’s  fleet,  consisting  of  37  sail  of  the 
line,  8 frigates,  1 20-gun  ship,  2 of  14 
guns,  2 of  12  guns,  6 fire-ships,  and  4 
cutters,  had  sailed  from  Spithead  on  tha 
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16th,  to  cruise  in  the  soundings  ; yet,  frcm 
some  circumstance  which,  has  never  yet 
been  accounted  for,  the  enemy  escaped  the 
notice  of  the  British  fleet,  and  threw  the 
whole  kingdom  into  a state  of  consterna- 
tion. The  strong  easterly  winds  which 
blew  for  several  days,  forced  the  combined 
fleets  out  of  the  Channel,  and,  at  the  same 
time,  prevented  Sir  Charles  Hardy  from 
getting  into  it.  The  wind  shifted  to  the 
westward  on  the  31st  of  August,  and  the 
British  fl;et  gained  Ihe  entrance  of  the 
Channel  in  sight  of  the  enemy,  who  were 
unable  to  prevent  it.  Nevertheless,  they 
followed  our  licet  until  sunset,  when,  be* 
ing  a little  to  the  eastward  of  Falmouth, 
they  hauled  to  the  south-west,  and  stood 
out  of  the  Channel.  Sir  Charles  Hardy 
proceeded  off  the  Edy  stone,  w here  lie  an- 
chored, the  fleet  waiting  the  return  of  the 
flood-tide;  and  the  next  morning,  the 
whole  fleet  reached  Spilhead.  The  ene- 
my’s combined  fleets  were  attended  by  22 
frigates,!)  fire-ships,  bomb-vessels, sloops, 
two  nrmed  en  Jlutcy  and  an  hospital-ship 
besides  several  other  vessels  of  war. 
The  general  consternation  of  England  w as 
however  productive  of  one  good  effect — 
it  roused  the  Ministry  out  of  their  dor- 
mant state,  and  compelled  them  to  take 
measures  more  correspondent  with  the 
public  emergencies.  A greater  degree  of 
activity  henceforth  was  observable  in  the 
naval  and  military  departments ; and, 
from  this  period,  all  apprehensions  rela- 
tive to  the  security  of  Great  Britain  itself 
ceased,’* 

Now,  though  a squadrou  at  Plymouth 
might  not  alone  be  able  to  cope  with  so 
powerful  a combined  fleet  as  that  which 
the  enemy  sent  forth  on  the  above  occa- 
sion, 3’et  if  a reinforcement  were  at  hand 
at  Portland,  the  scale  might  preponde- 
rate, and  their  junction  lead  to  important 
results.  If  such  a junction,  on  the  con- 
trary, were  depending  on  the  force  at 
Portsmouth,  the  Nore,  and  Woolwich,  it 
could  not  be  effected.  Again,  were  an  ene- 
my in  superior  numbers  to  chase  an  Eng- 
lish fleet  to  the  Isle  of  Wight,  with  a strong 
gale  at  N.  W.  or  N.  N.  W.  during  the 
night,  or  in  thick  weather,  they  must  run 
for  the  Downs,  as  Spithead  could  not  be 
reached,  and  the  slow-sailing  ships  of  the 
fleet  having  so  far  to  run,  would  he  left 
behind  ; whereas,  an  English  fleet  chased 
up  Channel,  could  find  shelter  at  Port- 
land, either  by  night  or  day,  and  be  thus 
preserved;  supposing  that  a running  light 
could  not  be  maintained  against  great 
odds. 

The  following  extract  from  James’s 
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Naval  History  of  Great  Britain,  vol.  U 
p.  126,  127,  shows  the  advancement  of 
Cherbourg  iu  the  scale  of  national  im- 
portance at  the  period  of  1793,  as  w ell  as 
its  central  position  for  privateers.  An 
English  look-out  fleet  off  St.  Malo’s,  ren- 
dezvousing at  Jersey  and  Guernsey, 
might  easily  run  to  Portland,  or  receive 
reinforcements  from  thence.  It  has  been 
usual  in  time  of  war  to  order  outward- 
bound  ships  to  join  convoy  at  Spilhead 
and  the  Motherbank ; and  large  fleets  of 
valuable  ships  have  been  thus  collected 
together,  waiting  a fair  wind  down  Chan- 
nel. But  after  leaving  Spithead,  owing 
to  the  wind  shifting  to  the  westward,  they 
have  been  under  the  necessity  of  coining 
to  anchor  iu  Portland  Roads,  instead  of 
keeping  to  sea  with  contrary  winds,  and 
risking  their  being  captured  by  privateers. 
These  fleets  have  been  generally  convoy- 
ed by  a frigate  or  two.  Now,  in  the  pre- 
sent state  of  Portland  Roads — quite  open 
seaward — whenever  the  English  block- 
ading squadron  happened  to  be  blown 
off  its  station  by  a strong  southerly  gale 
to  Spithead — which  wind  would  confine 
it  there — nothing  would  be  easier  for  the 
French  than  to  put  a force  to  sea  from 
the  opposite  port  of  Cherbourg,  and  cap- 
ture or  destroy  the  greater  part  of  the 
fleet  in  Portland  Roads,  or  force  them  to 
cut  cables  and  run  on  shore. 

“ 1793.  Although  Brest,  I/Orient, 
Rochefort,  and  Toulon,  until  the  n-eent 
enlargement  of  Cherbourg,  were  the  only 
ports  in  which  France  usually  did,  or  per- 
haps conveniently  could,  construct  and 
equip  her  ships  of  the  line,  yet  there  were 
many  other  ports,  such  as  Havre,  Cher- 
bourg, St.  Malo,  Nantes,  Bordeaux,  and 
a few  others,  from  which  she  sent  out, 
singly  and  in  squadrons,  frigates  of  a very 
superior  class,  to  make  reprisals  upon  the 
commerce  of  her  enemies,  and  prevent.  If 
ossiblc,  any  similar  depredations  upon 
er  own.  From  those  ports,  also,  issued 
forth  innumerable  private  armed -vessels  ; 
some  of  which,  belonging  to  Bordeaux, 
equalled  frigates  in  size  and  force.” 

Another  passage  of  the  same  author 
(vol.  i.  p.  280)  is  deserving  of  quotation, 
as  showing  the  capability  of  Havre  as  a 
sea- port : — 

“ In  the  course  of  the  present  year 
(1794)  several  French  frigates,  chiefly  in 
squadrons  of  3 or  4,  cruised  about  the 
British  Channel,  and  were  very  annoying 
and  destructive  to  commerce.  The  suc- 
cess that  attended  this  description  of  force, 
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led  to  its  speedy  augmentation  ; and,  from 
the  single  port  of  Havre,  0 heavy  frigates 
were  launched  and  equipped.” 


• ' M’  , l»  »f  f » * « ot'  . 

; From  the  same  work  (vol.  iii.  p-  126) 
it  appears,  that  under  the  same  circum- 
stances which  in  one  instance  compelled 
the  British  squadron  to  abandon  their 
blockade,,  (an  off-shore  gale)  the  French 
squadron  were  enabled  to  put  to  sea : — 


“ Brest,  January,  1601. — Here  lay  the 
French  Admiral,  waiting  for  a northerly 
gale  of  wind,  to  blow  the  British  block- 
ading force  off  the  coast.  On  the  23rd,  a 
storm  arose,  favourable  alike  in  direction 
and  violence  ; and  late  on  that  night,  the 
squadron  of  M.  Ganteaume  weighed  and 
put  to  sea.  The  only  safe  passage  under 
such  circumstances,  that  of  Iroise,  was 
now  entirely  free  from  British  cruisers ; 
but  such  was  the  violence  of  the  gale, 
that,  besides  carrying  away  the  topmasts 
of  several  of  the  ships,  it  separated  the 
Indivisible  and  Creole  from  the  rest  of  the 
squadron.” 

Again,  Mr.  James  (vol.  iv.  p.  45)  ex- 
plains the  advantage  possessed  by  the 
French  and  Spanish  combined  lleets,  in 
having  Cadiz  on  their  lee-bow ; thereby 
elucidating  the  situation  of  an  English 
fleet,  similarly  placed  off  Cherbourg,  with 
Portland  Breakwater  on  their  lee-bow: — 

44  October  20,  1805. — The  near  ap- 
proach of  the  British  fleet  rendering  an 
action  unavoidable,  the  French  Admiral, 
at  8,  30  A.M.  made  the  signal  for  his 
ships  to  wear  together,  and  form  the  line 
in  close  order  upon  the  larboard  tack  ; 
thereby  to  bring  Cadiz  on  his  lee-bow, 
and  to  facilitate,  if  necessary,  his  escape 
to  that  port.  It  was  near  10  A.  M.  before 
the  manoeuvre  was  completed;  and  then, 
owing  to  the  lightness  of  the  wind,  the 
partial  flaws  from  off  the  land,  the  heavy 
ground-swell,  and  the  incapacity  or  inex- 
perience of  some  of  tho  Captains,  the 
Franco-Spanish  line  was  very  irregularly 
formed  ; so  much  so,  that  instead  of  being 
straight,  it  was  curved  or  crescent- like  ; 
and,  instead  of  the  ships  being  in  line 
a-ln  ad,  some  were  to  leeward,  others  to 
windward  of  their  proper  stations.  For 
the  most  part,  indeed,  the  ships  were  two, 
and  in  a few  cases  three  deep ; thus  acci- 
dentally presenting  more  obstacles  to  tho 
success  of  the  plan  of  attack  decided  upon 
by  the  British  Admiral,  than  if  each 
French  and  Spanish  ship  had  been  in  the 
wake  of  her  leader.  The  ships,  generally, 
were  under  topsails  and  top-gallant  sails, 
with  the  main-topsail  shivering,  and  lay 
a point,  or  rather  more,  off  the  wind.” 


Mr.  James  shows,  further,  (vol.  iv. 
p.  47,)  that  Lovd  Nelson  was  sensibly 
alive  to  the  great  advantage  which  Cadiz 
offered  as  a home- port  for  the  enemy  on 
the  lee-bow,  when  off  Trafalgar;  and 
thus  adds  the  highest  sanction  to  Captain 
Bennett’s  remarks  in  his  second  letter  ol* 
the  21st  of  May,  1831,  with  regard  to  au 
English  fleet,  &e.  between  Cherbourg  and 
Portland: — - ... 

u October  21,  1605.— The  direction  in 
which  the  combined  fleet  now  lay,  with  a 
home-port  scarcely  7 leagues  off  on  tiro 
lee-bow,  and  the  evident  forging  a- bead 
of  the  ships,  whereby  that  dis’ance  was 
every  minute  diminishing,  induced  Lord 
Nelson  to  steer  a trifle  more  to  the  north- 
ward, and  to  telegraph  his  second  in  com- 
mand, * I intend  to  pass  through  the  van 
of  the  enemy’s  line,  to  prevent  him  yet- 
ting into  Cadiz  .*  The  reserved  order  of 
that  line,  in  the  prevailing  state  of  the 
wind,  bad  produced  another  danger  to  be 
guarded  against ; it  had  brought  the 
shoals  of  San  Pedro  and  Trafalgar  under 
the  lee  of  both  fleets.  Accordingly,  at 
11*30  A.  M.  the  Victory  made  the  signal 
(No.  G3,  with  the  preparative)  for  the 
British  fleet  to  prepare  to  anchor  at  the 
close  of  day.” 

In  vol.  iv.  p.  63,  Mr.  James  details  the 
actual  arrival  of  the  remnants  of  the 
enemy’s  combined  fleets  at  Cadiz,  after 
the  action  off  Trafalgar ; thus  fully  veri- 
fying Lord  Nelson’s  ideas  of  the  lee 
situation  of  Cadiz : — 

**  October  21,  1805. — 15  sail  of  the  line 
escaped,  of  which  number  4 French  ships 
got  away  to  the  southward,  and  11,  5 of 
them  French  and  6 Spanish,  and  most  of 
the  ships  much  shattered,  with  all  the  fri- 
gates and  brigs,  reached  the  Bay  of 
Cadiz.” 

In  vol.  iv.  p.  305,  is  pointed  out  the 
facility  with  which  the  French  can  build 
ships  of  the  line,  when  required: — 

September,  1806.  — Several  of  the 
ships  here  marked  dow’nus  building,  were 
ready  to  be  launched,  and  some  were 
actually  afloa*.  Among  the  ships  of  tho 
lino  which  Napoleon  at  the  commence- 
ment of  the  war  had  ordered  to  be  built, 
were  2 at  Nantes,  1 at  Bordeaux,  1 at 
Marseilles,  1 at  Ostend,  and  1 at  St.  Mu  to. 
These  have  been  excluded  from  the  state- 
ment, because  it  is  doubtful  whether  or 
not  they  were  proceeded  upon.  In  the 
course  of  two  or  three  years,  every  one 
of  the  above  21  building  ships  was  actu- 
ally in  commission ; and  it  is  believed 
that,  before  the  close  of  the  year  1800, 
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several  other  line-of-battle  ships,  includ- 
ing two  or  three  three-deckers  of  the 
class  of  the  Iibpdrlal,  were  laid  down  In 
the  different  ports  of  the  French  empire.** 

• In  vol.  v.  p.  2 ancl  3,  we  hare  demon- 
strated the  capability  of  the  French  to 
raise  a nary  at  any  time.  Cherbourg 
had  long  been  a celebrated  port  for  fri- 
gates, and  was  then  (1808)  fast  rising 
into  importance:-— 

“ 1808. — A new  era  was  commencing  in 
the  navy  of  France.  Such  had  been  Na- 
poleon's exertions  since  the  fatal  affair  of 
Trafalgar,  that  the  spring  of  this  year 
saw  him  possessed  of  upwards  of  80  sail 
of  the  line.  Including  20  recently-ordered 
to  be  laid  down  at  Antwerp,  Brest,  L’O- 
rient, Toulon,  and  other  ports.  In  Brest, 
a squadron  of  8 Rail  of  the  line  and  4 
frigates  was,  iu  the  course  of  the  nuinmer 
got  ready  for  sea,  and  only  remained  in 
Fort  because  unable  to  elude  the  vigi- 
lance of  tho  Channel  fleet  under  Admiral 
Lord  Gambler,  who,  sii.ee  March,  had 
succeeded  to  the  command  of  it.  Eaily 
in  the  year,  as  will  be  presently  more 
fully  noticed,  a French  squadron  of  6 sail 
of  the  liue  sailed  from  the  road  of  Isle 
d’Aix,  and  large  and  powerful  frigates 
were  occasionally  slipping  out  of  other 
ports  along  the  French  channel  and  At- 
lantic frontier.  Of  the  minor  ports  of 
France,  Cherbourg  was  fast  rising  into 
importance : the  baain  there  constructing, 
and  nearly  finished,  would  in  a year  or 
two,  it  was  expected,  be  capable  of 
bolding  a fleet  of  line-of-battle  ships. 
It  had  long  been, a celebrated  port  for  fri- 
gate*, and  several  very  fine  and  powerful 
ones  had  sailed  from,  and  were  construct- 
ing within  it." 

In  vol.  v.  p.  347, 348,  the  author  again 
enlarges  on  the  increasing  capabilities  of 
Cherbourg  in  the  year  1810,  by  the  addi- 
tion of  a naval  basin  capable  of  holding 
from  30  to  40  sail  of  the  line,  and  20 
more  in  the  roadstead.  He  pronounces 
it  superior  to  every  other  Freuoh  port  for 
carrying  on  offensive  operations  in  the 
Channel,  from  its  central  and  projecting 
situation.  Loot  to  this,  ye  men  of  Eng- 
land, and  fulfil  the  hard’s  original  de- 
scription ! I say,  look  well  to  this ; pro- 
tect, and  rally  round 

This  rojral  throne  of  kings,  this  sceptcrad  isle. 
This  eerth  oi  mejesty,  this  seat  of  Mats, 

This  other  Eden,  demi-paradise  ; 

This  fortress,  built  by  Nature  for  herself, 

Aff  inti  infection,  and  the  hand  of  war ; 

This  happy  breed  of  men,  this  little  world; 

This  precious  stone  set  iu  the  silver  sea, 

Which  serves  it  in  the  otfice  of  a wall, 

Or  as  a moat  defensible  to  e bouse. 

Against  the  euvy  of  less  happier  lends.” 

SJutktffTt. 


The  following  is  the  passage  in  Mr. 
James’s  hook  to  which  I have  last  al- 
luded : — ' • 

“November,  1810. — Some  allusion  has 
already  been  made  to  the  immense  works 
going  on  in  the  Port  of  Cherbourg,  by 
the  orders  of  the  French  Emperor.  The 
principal  Improvement  consisted  of  a 
basin,  capable  of  holding  from  80  to  40 
sail  of  the  line,  with  sufficient  water  at 
Its  entrance  to  float  the  largest  ship  when 
ready  for  sea.  About  20  Uac«of-b|ttia 
ships  could  also  anchor  in  the  roadstead, 
sheltered  from  every  wind, as  soon  as  the 
dike,  then  constructing  at  a vast  expense, 
should  be  finished.  From  attacks  of  ano- 
ther sort  the  ships  were  also  well  de- 
fended, the  three  strong  fortifications  of 
Pel6e,  Fort  Napoleon,  and  Querqueville, 
completely  commanding  the  road.  No 
port  belongiug  to  France  was  so  well 
calculated  as  Cherbourg  for  carrying  or 
offensive  operations  in  the  Channel  f not 
only  from  its  central  and  projecting  situ- 
ation, but  from  the  facility  with  which, 
with  any  wind  in  moderate  weather, 
ships  can  sail  in  and  out  of  it.  Strong 
gales  from  north  to  north-west  would, 
however,  occasion  a difficulty  in  getting 
out,  on  account  of  the  heavy  swell  that 
such  winds  usually  raise  in  the  principal 
passage.  Rut  it  is  scarcely  possible  for 
one  or  two  ships  cruising  outside,  to 
prevent  vessels  sailing  in  the  night  from 
Cherbourg,  as  strong  tides,  deep  water, 
and  n rocky  bottom  prevent  the  ships 
from  anchoring ; and  they  cannot,  at  all 
times,  keep  close  enough  in,  to  see  a 
vessel  under  the  land.  This  accounts  for 
the  escape  of  so  many  French  frigates 
from  Cherbourg,  until,  on  the  arrival 
there,  in  the  summer  of  1808,  of  the  two 
French  line-of-battle  ships,  Courageux 
and  Polonais,  the  port  became  regularly 
blockaded.  In  the  autumn  of  the  present 
year^  the  British  force  cruising  off  tht 
Port  of  Cherbourg,  consisted  of  the 
74-gun  ship  Donegal,  Captain  Pulteney 
Malcolm,  and  Revenge,  Captain  the  Hon. 
Charles  Paget ; with  occasionally  a fri- 
gate and  a brig  sloop,  to  be  ready  to 
meet  the  new  French  -O-gun  frigate, 
Iphigenie,  launched  on  the  10th  of  the 
preceding  May,  and  a 10-gun  brig-cor- 
vette, which  now  lay  in  company  with 
the  two  line-of-battle  ships  watching  an 
opportunity  to  sail  oat.  In  the  middle  of 
October,  the  Alcmfcne,  a second  40-gun 
frigate  from  off  the  slocks  in  the  arsenal, 
joined  the  Iphigenie,  and  was  soon  in 
equal  readiness  for  a cruize.  In  tho 
neighbouring  Port  of  Havre,  lay  also  two 
new  40-gun  frigates,  the  Amazone,  and 
the  Eliza,  hoping  to  elude  the  vigilance 
cf  the  two  British  38-gun  frigates,  Diana 
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And  Niobe,  «nd  At  all  events,  to  get  to 
Ch«it»ourg,  ms  the  preferable  part,  al- 
though watched  by  a British  fore for  an 
escape  la  seaJ* 

la  toI.  vi.  p.  220,  we  bare  an  account 
of  the  opening,  with  great  pomp,  of  the 
new- formed  port  of  Cherbourg : — 

“On  *the  27 rh  of  August,  1813,  the 
rte#ly4fbrtfted  part  of  Cherbourg  was 
opened,  with  great  pomp,  under  the  eyes 
of  the  Empress  Marie* Louise ; and  on 
itte  ITth  of  October,  the  80* gun  ship  Zfi- 
laudais,  the  first  line  of  battle-ship  con- 
struct t*d  at  Cherbourg,  was  launched : 
ai witter  was  also  getting  ready  with  all 
possible  dispatch.** 

I have  thus  endeavoured  to  point  oat 
the  present  inadequacy  of  Portsmouth  and 
Plymouth  ms  checks  to  Cherbourg,  and  to 
establish,  by  various  corresponding  cir- 
cumstances, the  urgent  necessity  of  mak- 
ing Portland  Road  an  effective  rendez- 
vous for  otir  navy ; that  is  to  say,  if  it  be 
still  with  us,  as  l trust  it  is,  an  object  of 
paramount  importance  to  preserve  and 
uphold  bur  maritime  supremacy.  “ Take 
care,”  says  the  great  Lord  Bacon,  “ of 
our  mU-unrky  the  navy  royal,  which  are 
the  walls  of  the  kiugdom ; every  great 
ship  is  an  impregnable  fort — and  our 
many  safe  and  commodious  ports  are  as 
the  redoubts  to  secure  them.”  And  to 
the  like  effect  Raleigh  has  observed, 
u Whosoever  commands  the  sea,  com- 
mands the  trade;  whosoever  commands 
the  trade  of  the  world,  commands  the 
riches  of  the  world,  and,  consequently, 
the  world  itself.” 

1 presume  to  indulge  the  pleasing 
hope,  that  the  observations  which  I have 
from  time  to  time  addressed  to  the  public 
On  the  subject  of  the  Portland  Break- 
water, will  be  of  some  service  in  bringing 
about  its  ultimate  accomplishment  If 
my  suggestions  should  produce  such  an 
effect,  my  purpose  will  be  obtained;  in- 
deed, ! cannot  allow  myself  to  entertain 
a doubt  that  sooner  or  later,  the  thing 
will  be  done-— for  the  facts  stated  are 
strong,  decisive,  and  indisputable.  1 
venture,  with  all  due  deference,  to  assert, 
that  they  atc  worthy  of  the  serious  consi- 
deration of  bis  Majesty’s  Government, 
and  l do  most  earnestly  trust  they  will 
obtain  it  In  endeavouring  to  draw 
public  attention  to  this  subject,  1 have 
only  done  that  which  every  honest  Eng- 
lishman is  desirous  and  bound  to  do,  as 
far  as  his  abilities  may  permit  him, 


namely,  to  employ  his  best  efforts  in  aid 
of  the  service  of  his  country.  And  with 
that  consciousness  which  such  a feeling 
naturally  produces,  I cannot  conclude 
these  remarks  with  a stronger,  or  more 
emphatic  and  truly  British  appeal,  than 
that  contained  in  the  memorable  and 
never-to-be-forgotten  signal  of  the  late 
noble  and  illustrious  Nelson  ! 

“ EwgUml  «xp*ct»  ever;  nun  to  do  bit  duty.’*  * 

John  Harvey. 


Sir, — f would  beg  leave  to  refer  your 
correspondent,  Phoenix,  (p.  232)  to  p.  4 12 
of  your  8th  volume,  where  he  will  find 
a description  of  an  apparatus,  similar  to 
that  which  he  has  suggested. 

The  dimensions  for  the  iron  reservoir 
furnished  by  Phoenix  are  not  those  that 
would  be  found  most  useful,  it  being  de- 
sirable to  obtain  greater  depth  and  let* 
horizontal  area,  'This  being  the  case,  it 
follows,  that  a different  form  of  rose,  to 
dial  proposed  by  Phoenix,  would  be  re- 
quired ; and  l think  the  following  is  not 
very  likely  to  be  surpassed.  This  rose,  as 
the  accompanying  sketch  will  show,  con- 
sists of  a cylindrical  copper  elbow,  having 
a female  swivel-screw  at  the  upper  end 
for  connecting  it  to  the  suction-pipe,  the 
lower  end  being  perforated  with  small 
holes  to  a short  distance  up.  A rose  of 
this  kind  is  used  by  the  London  Assu- 
rance Corporation,  and  was  designed  by 
their  late  foreman,  S.  Buston,  for  the  pur- 
pose of  enabling  their  engine  to  he  set  to 
work  without  taking  up  more  than  one  or 
two  stones,  and  it  appears  to  answer  the 
purpose  very  well.  This  rose  has  occa- 
sionally been  used  at  fires,  where  there 
has  been  a partial  deficiency  in  the  sup- 
ply of  water,  and  two  or  three  engines 
have  been  endeavouring  to  work  from 
the  same  dam ; in  these  cases  the  London 
has  always  taken  the  largest  share  of  the 
water,  from  the  circumstance  of  its  draw- 
ing its  supply  from  a lower  point  than 
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any  of  tlie  others,  who  could  only  get 

• that  portion  of  water  that  remained  more 
than  sufficient  to  keep  the  London  in  full 

• work.  This  form  of  rose  is  admirably 
adapted  for  working  from  reservoirs,  simi- 
lar to  those  described  at  pages  190  and 
412,  of  your  8th  volume. 

While  upon  this  subject,  I would  ob- 
serve, that  having  made  repeated  experi- 
ments in  several  parts  of  the  metropolis 
with  the  improved  stopping-board,  de- 
scribed at  p.  38,  vol.  xii.  1 am  now  ena- 
bled to  state,  that  by  the  use  of  that  ap- 
paratus, in  conjunction  with  the  one-and- 
a-half-inch  flat  rose,  recommended  at 
p.  72,  vol.  viii.  the  necessity  for  taking  up 
any  stones  at  all  would  be  entirely  got 
rid  of. 

Iu  these  experiments  1 have  collected 
with  the  improved  stopping-board,  a body 
of  water,  varying  from  four  to  seven 
inches  in  depth.  The  rose  being  14 
inches  deep,  would  leave  2 1 inches  of 
water  above  it,  which  is  at  all  times  suffi- 
cient to  ensure  a good  supply,  and  to 
prevent  air  from  being  drawn  into  the 
engine.  1 have  frequently  worked  an 
engine,  with  a common  two-inch  cylin- 
drical rose,  very  conveniently  from  the 
body  of  water  collected  by  this  board, 
without  disturbing  a single  stone! 

The  time  required  to  set  an  engine  to 
work  by  suction  with  this  apparatus,  or 
by  a supply  of  water  poured  into  the  cis- 
tern from  a fire-cock,  is  about  two  mi- 
nutes ; and  supposing  that  two  competent 
persons  are  in  attendance  with  the  en- 
gine, this  time  need  never  be  exceeded, 
except  in  peculiar  cases.  This  is  a cele- 
rity which  is  seldom  witnessed  in  Lon- 
don; in  Edinburgh,  however,  where  the 
fire-engine  establishment,  under  the  able 
superin  tendenceof  Mr.  James  Braidwood, 
has  attained  a degree  of  excellence  and 
efficiency  never  before  witnessed,  the 
time  required  to  get  an  engine  to  work, 
with  three  lengths  of  hose  (120  feet)  at- 
tached is  one  minute  atul  ten  seconds! 
Of  the  admirable  system  which  has  been 
adopted  in  tlie  northern  capital,  I shall 
have  occasion  to  speak  hereafter ; iu  the 
mean  time,  I remain,  Sir,  yours,  &c. 

William  Baddelev. 

Jmte  17,1831. 

REFLECTING  LIGHT-HOUSES. 

Sir, — More  than  fifty  years  have  now 
elapsed  since  the  light-house  at  Hun- 


stanton was  erected ; and  it  appears  from 
your  very  useful  journal,  (No.  396)  that 
light- houses  have  since  been  erected  in 
imitation  of  it : but  1 am  very  sorry  to 
say,  that  the  properties  of  the  reflectors  at 
Hunstanton  Light-House  are  still  very 
imperfectly  understood.  It  appears,  that 
those  who  have  made  reflectors  for  this 
purpose  have  supposed,  that  a great  re- 
flector would  be  seen  at  a greater  distance 
than  a small  one ; but  it  is  not  the  re- 
flector that  is  seen  at  a gveat  distance — it 
is  the  light  of  the  lamp  seen  by  reflection* 
Each  of  the  reflectors  at  Hunstanton  con- 
tains 700  small  mirrors  of  looking-glass, 
every  one  of  which  reflects  part  of  the 
light  of  the  small  lamp  placed  iu  its  fo- 
cus. To  mention  some  of  the  imperfec- 
tions of  large  reflectors,  let  it  be  under- 
stood, that  if  the  rays  of  light  from  the 
lamp  of  an  18-inch  reflector  impinge 
upon  the  reflecting  surface  at  the  dis- 
tance of  10  inches, "they  will  form  an  an- 
gle with  the  tangent  drawn  to  tlie  curve 
at  that  point,  of  35°  nearly,  and  more 
than  of  the  incident  light  will  be  lost 
in  consequence  of  the  oblique  position  of 
the  reflecting  surface,  and  the  larger  the 
reflector,  the  angle  of  incidence  will  be 
still  less,  and  consequently  the  reflected 
light  must  decrease  accordingly. 

Another  imperfection  in  the  construc- 
tion of  reflectors  is,  the  use  of  silver. 
Silver,  in  common  use,  is  a very  imperfect 
reflector  of  light ; but  how  much  it  is  in- 
ferior to  looking-glass  when  used  in  light- 
houses, I am  not  prepaired  to  say,  but 
from  the  experiments  that  I have  made, 
silver  does  not  reflect  half  so  much  light 
as  looking-glass. 

It  is  mentioned  in  your  journal,  No. 
396,  p.  25,  that  reflectors  have  been  made 
of  4 inches  focus;  such  reflectors  must  be 
much  inferior  to  those  of  3 inches  focus, 
for  the  intensity  of  light  decreases  di- 
rectly as  the  squares  of  the  distances. 
Therefore,  3*14-:  :9: 16,  consequently  the 
light  reflected  by  a reflector  of  3 inches 
focus  is  as  much  superior  to  one  of  4 
inches  focus  as  16  is  greater  than  9.  A 
reflector  of  4 '3  inches  focus  would  not  re- 
flect half  the  light  of  one  of  3 inches  fo- 
cus, every  thing  else  being  the  same  in 
both  instruments. 

Yours,  &c. 

E.  Walker. 

J.ymt,  Junt  2,  1831. 
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Sir, — While  engaged  in  a train  of  mis- 
cellaneous experiments,  I invented  the 
small  apparatus  which  I call  a paradoxi- 
cal hydrostatic-balance.  It  might,  per- 
haps, prove  useful  to  the  public  lecturer, 
as  affording  ocular  demonstration  of  a 
well-know  n,  but  not  very  apparent  hydro- 
static fact;  I say  not  apparent,  because 
of  its  being  of  that  nature  which  does  not 
strike  a mere  superficial  observer. 

It  has  long  been  established,  as  a law 
in  hydrostatics,  that  M the  whole  weight 
of  a body  which  will  float  in  a fluid  is 
equal  to  the  weight  of  as  much  of  the 
fluid  as  the  immersed  part  of  the  body 
displaces.”  This  truth  applies  as  much 
in  the  case  of  the  largest  as  it  does  to  any 
the  smallest  floating  body.  Yet,  com- 
prehensive as  this  corollary  may  at  first 


appear,  it  is  possible  to  apply  it  in  a man- 
ner which  admits  of  the  following  very 
paradoxical  proposition,  namely,  to  con- 
struct an  hydrostatic-balance,  in  which 
bodies,  however  unequal  in  weight,  shall 
always  counterpoise  each  other,  1 pound 
or  1 ounce  seeming  to  balance  10,  100, 
or  1000,  as  readily  as  weights  exactly 
divided  between  the  two  scales ; and  the 
belance,  though  made  ever  so  delicate, 
not  to  lose  its  equilibrium,  when  all  the 
weights  are  transferred  to  one  scale.  To 
show  that  this  is  not  actually  the  paradox 
it  seems  to  be,  we  shall  quote  from  Dr. 
Gregory,  where,  treating  on  the  pressure 
of  fluids,  he  observes  of  bodies  immersed 
in  them,  “ the  body  is  pushed  vertically 
upwards,  with  an  effort  equal  to  the 
weight  of  the  volume  of  the  fluid  equal 
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to  that  of  the  body  immersed.  We  con- 
clude, therefore,  that  if  a body  is  immers- 
ed in  any  fluid  whatever , it  will  lose  ( rela- 
tively) as  much  of  its  weight  as  is  equal  to 
the  weight  of  the  quantity  of  fluid  it  dis- 
places.^ Bearing  this  principle  in  mind, 
it  will  not  appear  so  difficult  to  contrive 
the  balance  in  question — one  in  which  it 
shall  be  indifferent  whether  the  weights 
occupy  one  or  both  scales,  as  in  either 
case  the  equilibrium  will  be  sustained  ; 
and  with  these  preliminary  observations 
before  him,  the  reader  will  easily  under- 
stand the  following  account  of  this  new 
balance : — 

By  fig.  1,  in  the  engraving,  which  may 
be  considered  as  the  principal  part  of  the 
balance  fig.  2,  it  will  be  seen  that  water 
in  the  two  funnels  AB  must  necessarily 
always  be  at  the  same  level  in  each,  in 
consequence  of  their  junction  by  the  pipe 
C.  This  happens,  too,  if  we  float  a ball 
or  other  body  in  one  of  the  funnels,  as, 
for  example,  in  A.  Fig.  2 may  be  con- 
ceived to  be  two  glass  basins,  answering 
the  purpose  of  scale  bottoms.  They  are 
to  be  connected  below  by  a pipe,  the 
same  as  in  fig.  1,  opening  into  each  ba- 
son ; they  are  also  to  be  connected  by  a 
scale-beam,  joined  to  two  brass  hoops  en- 
circling their  rims.  A mahogany  stand 
being  provided  with  an  oblong  opening 
in  the  centre,  the  whole  may  be  set  upon 
it  by  letting  the  pipe  down  the  aperture. 
At  the  edge  of  the  stand  is  a brass  pillar, 
with  a small  lever  a at  top,  which  on 
drawing  the  cord  b will  elevate  the  scales, 
60  as  to  expose  the  connecting-pipe  to 
view.  It  may  be  thus  raised  before  ex- 
perimenting to  show  that  it  is  in  order; 
water  must  then  be  poured  into  the  ba- 
sius  to  any  height  required,  after  which 
a small  ship,  wooden  ball,  or  any  floating 
body,  may  be  placed  on  the  liquid.  The 
effect  which  must  follow  on  attempting 
to  overbalance  the  6cale,  by  ballasting 
the  ship,  or  by  other  means  with  bodies 
floating  in  one  or  both  the  scales,  must  be 
self-evident  to  all  who  are  acquainted 
with  the  laws  of  fluids,  or  who  have  paid 
attention  to  the  passages  quoted  above. 
The  scales  can  never  preponderate  so 
long  as  the  fluid  displaced  by  one  or  more 
bodies  can  have  access  to  the  opposite 
scale;  for  as  the  fluid  displaced  by  a 
floating  body  is  always  equal  to  its  weight, 
and  as  the  liquid  always  rises  to  the  same 
level  iu  these  scales,  it  becomes  impos- 


MEANS  OP  A PENDULUM. 

sible  they  should  do  otherwise  than 
balance. 

This  hydrostatic-balance,  like  the  cotu- 
puund  one  of  Desaguliere,  may  be  intro- 
duced to  illustrate  the  impossibility  of 
perpetual  motion  by  a weight  removed  to 
a distance  from  the  centre  of  a wheel. 


• 

Take  the  hollow-rimmed  wheel  AB,  let  it 
he  air-tight  and  half  filled  with  water. 
Let  C be  the  axle ; at  B place  a hollow 
ball  loaded  to  near  sinking.  Such  a 
wheel,  however  tine  its  axle  may  be,  or 
however  well  lubricated,  will  not  make  a 
single  revolution,  though  the  weight  oc- 
cupies that  part  at  which  every  deluded 
perpetual-motionist  is  desirous  it  should 
l>e  placed ; concluding  that  by  such  an 
arrangement,  the  production  of  another 
Orfyreau  wheel  must  be  inevitable.  The 
uctiou  of  the  fluid  in  this  instance  is  pre- 
cisely the  same  as  those  described  in  the 
former. 

Yours,  &c.  Henry  D — . 

Liter  pool,  June,  1831. 

WORKING  snips'  PUMPS  BY  MEANS  OP  A 

PENDULUM. 

Sir, — In  a letter  dated  “Sutton  Wash, 
Sept.  28,  1829,”  which  appeared  in  your 
valuable  Magazine,  vol.  xii.  p.  264,  a 
plan  of  working  ships’  pumps  by  toeaos 
of  a pendulum,  is  given  as  something- 
quite  original, and  likely  to  prove  useful 
in  the  hands  of  men  possessing  “ nau- 
tical science.”  To  convince  your  read- 
ers that  this  scheme  belongs  not  to  the 
Mr.  G.  P.  who  claims  it,  I shall  pro- 
ceed to  relate  a few  facts,  which,  will 
show  besides  that  it  is  by  no  means  of 
the  utility  supposed. 

In  181-1,  a Mr.  Hnevillc  went  out  as 
engineer  for  one  of  the  mines  at  Pasco* 
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u.  Pern,  in  a South  Sea  Whaler*  called 
the  Wildutan,  Captain  Leith.  This 
genilcmau  had  a plan  for  working  the 
ship's  pumps,  which  was  copied  by  the 
Nimrod,  Captain  Day,  about  1815,  and 
hy  two  or  three  other  ships  which  had 
met  the  Wild  man  on  her  passage  to 
South  America.  The  two  ships'  pumps 
(which  are  a-baft  the  main  mast,  and  on 
each  side  the  keelson)  had  their  spears 
lengthened,  and  fastened  to  the  extre- 
mities of  a cross  bar,  on  the  top  of  a 
spar  forming  the  pendulum,  much  in 
figure  like  the  letter  T.  The  pen- 
dulum working  between  two  upright 
timbers,  had  a box  at  the  lower  end 
filled  with  shot  weighing  from  1 50  lbs. 
to  2 ewt.,  and  had  a space  of  six  or 
eight  feet  to  swing  in  athwart  ships. 
As  the  ship  rolled,  the  pendulum  was 
to  work  both  pumps ; this,  however,  it 
would  only  do  when  the  ship  was  sail- 
ing afore  the  wind ; it  then  worked 
well  enough,  but  had  little  or  no  effect 
when  she  was  on  a wind.  The  report  of 
one  vessel  that  adopted  this  mode  of 
pumping  on  her  voyage  round**  Cape 
Horn,  when  she  was  in  a very  leaky 
state,  is  rather  favourable.  It  used  to 
be  the  practice  on  board,  when  the  ship 
made  much  water,  for  two  hands  to 
work  the  pumps  alternately  (that  is  be- 
fore they  had  the  pendulum  rigged  up) 
until  the  time  for  relieving  watch  : this 
took  place  every  four  hours,  and  then, 
before  the  watch  was  relieved,  all  the 
men,  13  in  number,  worked  the  cistern 
dry.  In  a case  like  this,  if  the  ship  was 
afnre  the  wind-,  by  using  the  pendulum, 
lire  labour  of  the  two  men  could  be  dis* 
pensed  with  ; but  thejoint  assistance  of 
the  whole  of  the  watch  was,  requisite,,  as 
before,  previous  to  their  being  relieved. 
When  the  ship  is  on  a wind,  the  pendu- 
lum becomes  useless,’  and  ought  to  be 
lashed  to  the  mainmast,  as  it  is  impos- 
sible to  work  tlie  weather-pump ; so  that 
the  lee-pump  only  can  be  used,  by  ship- 
ping the  brake  or  handle  of  the  pump  in 
the  common  way.  • 

Yours,  &c.  D- 

LON  DOW  MECHANICS'  INSTITUTION. 

The  following  is  a list  of  the  prizes 
offered  to  the  members  of  this  Institution, 
for  the  present  year : — 

For  the  best  essay  on  the  following 
question : 4 If  knowledge  be  power,  ana 


that  power  be  applied  to  the  extension  of 
the  mechanical  and  commercial  resources 
of  a kingdom  like  Great  Britain,  how' 
does  it  happen  that  such  a nation  does 
not  command  the  commerce  of  the  whole 
world,  and  find  its  resources  sufficient  to 
keep  the  labouring  population  out  of  % 
state  of  poverty  ? — A Prize  of  6/.,  by  T. 
H.  Holasworth,  Esq.,  F.  G.  S.,  one  of 
the  Vice  Presidents. 

For  the  next  best  essay  on  the  same 
subject,  4/.,  by  the  same. 

For  the  best  essay  on  the  nature  and 
application  of  steam;  a prize  of  10/.,  by 
Dr.  Birkbeck. 

For  the  second  best  essay  on  the  same 
subject ; a subscription  prize  of  6 L 

For  the  best  plan  of  manufacturing  a 
concentric  conical  steam  boiler  on  the 
principles  Btated  in  Major-General  Vi- 
ney’s  specification  ;*  a prize  of  ten  gui- 
neas from  the  patentee,  to  be  awarded 
after  the  efficacy  of  the  plan  has  been. 
/«//y  proved!  . » 

lor  the  best  essay  on  emigration,  which 
it  is  expected  will  comprehend  an  inves- 
tigation of  the  following  questions: — 
Is  not  the  present  depressed  state  of  the 
operative  and  labouring  classes  in  the 
United  Kingdom,  attributable  to  a super- 
abundance in  the  supply  of  labour,  as 
compared  with  the  demand  for  it  P and, 
if  tins  be  the  case,  is  not  emigration  to  a 
new  country,  where  the  demand  for  la- 
bour exceeds  the  supply,  an  efficacious, 
humane,  and  natural  remedy  for  such 
depressed  condition  ? A prize  of  10/., 
from  W.  Bingham  Baring,  Esq.,  M.  P. 

The  competitors  for  these  prizes  must 
have  beeu  members  of  the  ■ Institution 
six  months  previous  to  the  1st  of  Novem- 
ber 1831,  by  whioh  day  all  essays  on  the 
several  questions  must  be  forwarded  to 
the  secretary. 

We  cannot  liejp  thinking,  that  the 
prize  offered  by  Major-General  Vlney  has 
quite  as  much  the  Major-General's  own 
benefit  in  view,  as  that  of  the  members 
of  the  Institution.  It  is  not  to  be  award- 
ed until  proof  is  exhibited  of  the  efficacy 
.of  the  invention,  and  all  the  profit 
of  the  invention,  when  achieved,  is  to 
go  to  the  Major-General ! No  one 
can  venture  on  the  construction  of 
such  a boiler,  without  incurring  a con- 
siderable expense  for  mere  materials; 


• The  specification  mey  be  eceu  on  application  to 

Mr.  Christie,  the  Secretary. 
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and  besides  this,  there  must  necessarily 
be  a pood  deal  of  time  and  labour  thrown 
away -in  the  pursuit.  It  is  scarcely  to  be 
supposed,  that  many  mechanics  will  be 
tempted  to  run  such  a risk,  lor  the  paltry 
sum  of  10/.  Let  the  General  say,  that 


he  will  well  pay  the  man  who  will  show 
him  how  to  make  such  a boiler  as  he 
wants,  and  offer  the  prize  into  the  bar- 
gain ; and  then  there  is  no  question  he 
will  accomplish  his  object. 

&2T' 


i . 


rQOB ABILITIES  OF  LIFE. 


Sir, As  I have  reason  to  think  that  the  following  calculations  of  Button  are  not 

generally  known,  I send  them  you  in  English,  that  you  may  publish  them,  if  you 
link  it  worth  the  while.  As  far  as  I can  judge,  these  estimations  of  Button's  as  to 
the  chances  of  human  life,  are  considerably  at  variance  with  those  now  actel  upon 
by  the  insurance  offices  in  this  country. 

i • 

A Table  of  the  Probabilities  of  the  Duration  of  the  Life  of  Man , calculated  from  the 
Mortality  Bills  of  three  Parishes  in  the  City  of  Paris , and  twelve  country  Parishes  in 
the  neiyhhourhood  of  that  City , with  Remarks. 

By  M.  De  Buffon. 


The  first  column  of  each  of  the  three  divisions  of  this  Table,  contains  the  age  of  the  person  ; and  the  second 
column  contains  the  humbrr  of  years  and  months,  during  eh ich  a person  of  that  age  has  an  equal  cheoce 
to  live. 
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By  this  table,  says  Buffon,  we  mav  see,  years ; that  a child  of  one  year  old  will 
that  it  may  be  reasonably  hoped,  tliat  is  live  33  years  more  ; that  a child  of  full 

to  say,  we’  may  lay  or  bet  one  to  one,  two  years  old  will  live  38  years  more ; 

that  a new-born  infant  will  live  eight  that  a man  of  twenty  complete  will  live 
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33  years  and  fire  months  more,  and  so  of 
all  the  other  ages.  Buflon  adds  the  fol- 
lowing observations:  “ 1st  That  the  age 
at  which  the  longest  life  is  to  be  ex- 
pected, is  the  age  of  seven ; because 
we  may  lay  an  equal  wager  or  one  to 
one,  that  a child  of  that  age  will  live 
fortydwo  years  and  three  months 
longer.  2nd.  That  at  the  age  of  twelve 
, or  thirteen,  we  have  lived  a fourth  part 
of  our  life,  because  we  cauuot  reasonably 
expect  to  live  above  38  or  30  years 
longer;  that  in  like  manner,  at  the  age 
of  28  or  20,  we  have  lived  one  half  of 
our  life,  because  we  have  but  28  years 
more  to  live ; and  lastly,  that  before  50 
we  have  lived  three  fourths  of  our  life, 
because  we  can  hope  but  for  16  or  17 
years  more.  But,  says  he,  these  physical 
truths,  however  mortifying  in  themsejves, 
may  be  alleviated  by  moral  consider- 
ations ; for  a man  ought  to  consider  the 
first  fifteen  years  of  his  life  as  nothing. 
All  that  happened,  all  that  passed  in 
that  long  interval  of  time,  is  effaced  ont 
of  his  memory ; or  at  least  has  so  little 
relation  to  the  views  and  affairs  which 
after  that  time  take  up  his  thoughts, 
that  it  gives  him  no  concern.  It  is  no 
longer  the  same  succession  of  ideas,  or, 
we  may  say,  the  same  life.  We  do  not 
begin  our  moral  life  till  after  we  have 
begun  to  regulate  our  thoughts,  to  direct 
them  to  a certain  future  view,  and  to 
assume  a sort  of  consistency,  a relation 
to  what  we  ought  to  he  afterwards. 
By  considering  the  duration  of  life  in 
this  light,  which  is  the  true  one,  we 
shall  find,  from  the  table,  that  at  the 
age  of  25,  we  have  lived  hut  a fourth 
part  of  our  life;  that  at  38  w'e  have 
lived  but  half  of  it,  and  that  we  have 
not  passed  three  fourths  of  it  until  the 
56th  year  of  our  age,”  &c.  & c. 

To  make  tlie  necessary  remarks  upon 
the  above  conclusions  of  Buffon,  would 
require  much  more  time  and  space  than 
I can  at  this  moment  command ; so  l 
leave  them,  as  I find  them,  for  the  reflec- 
tion of  your  readers — and  am,  Sir, 

Your  obedient  Servant, 

o , ......  F.  M. 


IMPROVEMENT  IN  PRINTING  PRESSES. 

Sir, — Having  noticed  in  your  Journal 
of  May  21,  the  Report  of  a Committee  of 
the  Society  of  Arts  for  Scotland,  ap- 
pointed to  consider  suggestions  which 


had  been  made  to  the  society  for  the 
Improvement  of  the  Printing  Press,  in 
which  they  submit  the  “outline”  of  a 
plan  to  effect  the  desired  improvement, 
which  consists  chiefly  in  the  application 
of  machinery  to  enable  the  press  to  ink 
itself;  and  observing,  that  it  is  stated 
that  such  an  application  has  been  effect- 
ed in  America,  I thought  you  might 
render  your  readers  a service  by  inform- 
ing them,  that  the  machine  which  is  in 
such  successful  operation  in  the  United 
States,  has  been  patented  in  this  coun- 
try; and  that  arrangements  are  making 
speedily  to  furnish  them  to  the  trade.  . 

The  plan  proposed  by  the  committee, 
if  practicable,  must,  it  appears  to  me, 
prove  wholly  abortive;  inasmuch  as 

Ininters  would  be  under  the  necessity  of 
aying  aside  the  presses  they  now  have — 
an  expense  which  few  would  be  willing 
or  able  to  incur. 

The  new  inhing-apparatus,  known  by 
the  name  of  “ Wood’s  Inking  Machine,” 
may  be  applied  to  the  common  hand 
press,  with  but  a trifling  fixture  that  may 
be  made  by  an  ordinary  blacksmith ; and 
the  press  made  to  ink  itself  without  a 
single  additional  motion  on  the  part  of 
the  pressman.  r ’ 11  } * 

A press  with  such  a machine  attached 
to  it,  being  worked  by  a single  hand, 
and,  consequently,  nt  about  half  the 
former  cost,  the  advantages  of  such  a 
machine,  particularly  that  of  enabling 
the  common  printer  to  compete  with  the 
owners  of  steam  presses,  and  to  oppose 
the  monopoly  created  in  his  busiuess  by 
the  introduction  of  machinery  requiring 
an  expenditure  of  capital,  to  which  few 
are  adequate,  need  not  he  insisted  on. 

Yours,  See. 

A Printer. 

“SAMSON  CARRYING  OFF  THE  GAIES  OF 
GAZA.” 

* We  are  not  in  the  habit  of  noticing 
productions  in  the  fine  arts;  but  we  may 
well  be  excused  for  deviating  from  our 
usual  course,  to  bestow  our  meed  of 
praise  on  so  extraordinary  a result  of 
genius  and  application,  and  that  strictly 
of  a mechanical  nature,  as  is  exhibited 
in  an  engraving  which  has  just  ap- 
peared under  the  above  title.  The  carry- 
ing off  the  gates  of  Gaza  by  Samson  was 
a great  achievement  in  its  way  ; but  not 
more  wonderful,  perhaps,  as  an  exhibi- 
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tion  of  strength,  than  this  pictorial  repre- 
sentation of  the  event  is  as  a work  of  art. 

We  are  assured  that  six  months  ago, 
the  artist,  Mr.  James  (1.  S.  Lucas,  had 
never  tried  his  hand  at  any  sort  of  en- 
graving whatever ; and  yet  we  see  in 
the  production  before  us,  a degree  of 
skill  in  mezzotint  engraving  displayed, 
that  would  do  honour  even  to  a Martin. 
We  really  think  we  do  not  exaggerate 
the  merits  of  the  piece,  when  we  sayj 
that  both  in  composition  and  in  mecha- 
nical execution  (tor  Mr.  Lucas  is  the  de- 
signer as  well  as  engraver)  it  is  fully  equal 
to  some  of  Martin’s  best  productions. 

HYDRAULIC  MOVER  ON  THE  PRINCIPLE 
OF  baukek’s  MILL,  FALLACIOUS. 

Sir, — I would  Inform  “ A Journeyman 
Mechanic, that  the  statement,  in  the 
pamphlet  on  hydrostatics  by  the  Society, 
for  Diffusing  Useful  Knowledge,  as  to  the 
effect  of  Barker’s  centrifugal  mill,”  is 
correct;  and  yet  no  power  can  possibly 
be  gained,  or  motion  produced,  by  the 
scheme  suggested  at  p.  249. 

The  designer  of  this  scheme  has  over- 
looked the  fact,  that  the  effect  produced 
by  Barker’*  mill  depends  upon  the  height 
of  the  column  of  water  by  which  it  is  im-' 
pelted ; and  that  if  this  height  be  nothing, 
the  result  will  also  be  nothing. 

On  turning  to  p.  249,  it  will  be  seen 
that  the  height  of  the  acting  column  of 
water  in  the  upright  tube  A,  Is  neutralized 
by  its  being  made  one  leg  of  a syphon, 
which  is  nearly  counterbalanced  by  the 
other  leg  I.  The  difference  between  the 
two  legs  does  not  give  a sufficient  height 
of  acting  column  to  overcome  the  friction 
of  the  water-way  and  turn  the  arms ; 
much  less  to  drive  cog  wheels,  work 
pumps,  and  overcome  the  friction  of  ma- 
chinery. 1 doubt  not  these  remarks  will 
set  the  u Journeyman  Mechanic’'  think- 
ing. and  lead  him  again  to  peruse  atten- 
tively the  interesting  treatise  which  he^ 
has  uot  yet  fully  understood.  I cannot 
help  smiling  at  the  self-complacency  with 
which  he  gives  up  the  benefits  of  his  in- 
vention pro  bono  publico  ; may  his  next 
attempt  succeed  better. 

Yours,  Ac.  Wu.  Baddbley. 

June  «|,  1831. 

MISCELLANEOUS. 

Perpetual  Motion, — It  it  related,  in  Hutton's  Dic- 
tionary, that  Rdw*r«l  Wright,  the  Mathematician, 
made  for  hit  pupil,  Prince  Henry  (eon  of  James  VI.) 
a large  sphere,  and  that  ‘•there  mat  in  it  a work  fur 
a motion  of  tet-enteen  thousand  one  hundred  peart,  if  if 
should  not  ha  stopped  or  tko  materials  fail.’'—"  This 


sphere, **  it  is  added,  "though  thus  made  at  a great 
espence  of  money  aud  ingenious  industry,  was  after- 
wards, in  the  time  of  the  civil  wars,  cast  aside 
amongst  dust  and  rnbhislt,  where  it  was  found,  in 
the  year  16r>,  by  Sir  Jonas  Moore,  who,  at  his  own 
expense,  restored  it  to  its  first  state  of  perfection, 
and  deposited  it  at  hie  own  house  in  the  Tower, 
among  his  other  mathematical  instruments  and  curi- 
osities." Qntrw — is  this  curiosity  still  extant?— 
Dios. 

Old  Tea  Leaves  and  Regent's  Punch. — After  every 
thing  that  hot  water  can  extract  from  tea  leavas  has 
beou  extrac  ted,  they  will  still  yield,  when  subjected 
to  the  searching  power  of  any  strong  spirit,  nearly 
as  strong  ati  iufusion  as  ever.  Whoever,  therefore, 
is  ambitious  of  rivalling,  at  a cheap  rate,  his  late 
Majesty  (of  comfort-laving  memory;  in  the  Havonr 
of  his  punch,  he  has  only  to  save  the  waste  contents 
of  the  morning’s  tea-pot,  for  the  improvement  oi  the 
•veiling  bow  I .—An  Economist, 

Fa itaot dinar y instance  of  Mirage.— It  is  no  uu* 
common  tiling  for  a sjiectatnr  at  Ramsgate  to  see 
the  tops  of  the  four  tui  rets  of  Dover  Castle  over  a 
hill  between  Itamseate  aud  Dover  ; hut  Dr.  Vince 
relates,  that  on  the  6tti  of  August.  i;*.0<S.  at  7.  P.  M.. 
lie  actually  saw  from  this  place  the  whole  of  Dover 
Oast/e,  as  if  it  had  been  brought  o-er  and  placed  on 
the  Ramsgate  side  of  tht  hill.  The  image  of  it  was 
so  strong,  thatthe  hill  itself  was  uot  seeu  through  tiw 
mirage. 

Artificial  Garnets.  — Take  two  ounces  of  pure 
white  glass,  one  ounce  of  glass  of  antimony,  oue 
grain  of  the  powder  of  Cassius,  and  one  grain  of 
Manganese — reduce  the  materials  to  powder,  mix 
them  intimately,  and  then  fuse  lh*m  in  a crucible. 
The  product  will  be  a gem  so  like  the  real  garnet, 
that  uo  common  observer  will  discover  the  dif- 
ference. 

Woods. — M.  F.  Tourney,  the  Inspector-General  of 
the  Parede  Boulogne,  in  a worn  which  he  has  recently 
published  on  the  Management  of  Woods  end  Fo- 
rests, classes  woods  under  three  different  heads — 
haul,  resinous,  and  white  woods;  and  he  states,  as 
the  result  of  uumerous  experiments,  that  most  of  the 
hard  woods  lose,  by  drying,  two-fifths  in  weight  and 
one-twelfth  in  bulk,  while  the  resinous  and  the 
white  woods.  los->  about  a half  of  their  weight  mud  a 
sixth  of  theii  bulk. 

INTERIM  NOTICES. 

“ Kon  mi  hi  ted  mundo."  The  fiieud  with  this 
motto,  is  informed  that  it  has  been  owing  to  a mis- 
conception, now  cleared  up,  that  a particular  com- 
munication of  his,  which  will  appear  in  neat  Num- 
ber, was  not  long  ago  inserted.  A continuation  of 
bis  correspondence  is  respectfully  requested. 

A.  J.  B.  will  find  a letter  for  him  at  our  office  on 
M onday. 

Communications  received  from  an  F.xperlmentalist 
—A.  Z. — A I’ractical  Plumber — B.  T.— Mr.  W. 
Qreeu— -Mr.  baddelev— A.  J-  E —Samuel  Simple. 
P.  T. — Mr.  Dakin — F.  II. — Mercurius — Mr.  Utting. 

Errata — vol.  xv.  p.  237,  for  “ 36.524.284  days.” 
read  14  365*2422*  days."  P.  23d,  for  **  A aud  a are 
points  of  contrary  flexure."  reed  "A  and  d are 
points,  &c«** — J.  U. 

In  No.  407,  p.  202.  it  is  stated  in  n description  of. 
the  Hutton  Hash  F.mhaniment  : that,  "On  Thursday, 
the  5th  of  May,  the  noon-tide  ceased,  and  for  ever, 
its  flowings  over  an  area  including  above  15.000 
acres?*'  This  is  an  error;  as  the  quantity  of  land 
does  not  exceed  fifteen  hundred  acres,  iustead  of 
fifteen  thousand.— J.  U. 


LONDON  : Published  by  M.  SALMON,  at  the 
Mechanics’  Magazine  Office,  Wine-office  Court, 
Fleet  Street;  where  Communications  (post  paid) 
are  requested  to  be  addressed. 

M.  SALMON,  Printer,  Fleet  Stieet. 


Digitized  by  Google 


• • 


• 9 


r * 


ittctfjamcsr  iWagajfue, 

# • • • • 

MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  413..  SATURDAY,  JULY  9.  1831. 

■Ui  7.  ■■■ 


[Price  8 d. 


* Owr  delight  in  any  particular  study,  art,  or  seience,  rises  and  improYesin  proportion 
to  the  application  we  bestow  upon  it.*'— Addison. 


AMERICAN  SELF-ACTING  FEEDER. 


290 


AMERICAN  SELFACTING  FEEDER. 


AMERICAN  SELF-ACTING  FEEDER. 

The  engraving  on  the  preceding  page 
represents  a model  of  a contrivance,  which 
has  been  recently  patented  in  the  United 
States  by  Mr.  Charles  Potts,  for  ensuring 
to  the  boilers  of  steam-engines,  particu- 
larly such  as  are  employed  for  locomo- 
tive purposes,  such  a constant  and  ade- 
quate supply,  as  may  prevent  any  risk  of 
explosion  from  a deficiency  of  water. 

AB  is  the  furnace;  CD,  the  boiler, 
which  (in  this  model)  consists  of  a large 
three-necked  bottle,  commonly  known  by 
the  name  of  Woolfe*s;  EF,  a box,  or  cis- 
tern, to  contain  water  for  the  supply  of 
the  boiler — the  waste  steam  of  the  engine 
is  also  thrown  into  this  cistern ; P is  the 
forcing-pump;  ff,  the  feeding-pipe,  lead- 
ing into  the  lower  neck  of  the  boiler;  S, 
steam-pipe ; H,  a cap,  fitted  on  the  lower 
middle-neck  of  the  boiler;  V is  a valve 
in  the  pipe,  which  conveys  the  water  to 
the  hot- water  pump  of  the  engine.  It 
consists  of  a circular-plate  of  metal,  and 
is  moveable  upon  an  axis,  which  passes 
diametrically  across  the  plate;  on  the 
end  of  the  axis  which  comes  through  the 
pipe,  a small  handle  is  fitted,  to  commu- 
nicate motion  to  the  valve,  which  being 
turned  edgeways  iu  the  pipe,  presents 
scarcely  any  resistance  to  the  passage  of 
the  water  to  the  pump ; but  when  turned 
flat  across  the  pipe,  closes  the  bore.  This 
kind  of  valve  may  be  fitted  without  any 
extraordinary  care,  sufficiently  accurate 
to  answer  its  purpose.  To  operate  upon  this 
valve,  a float,  T,  attached  to  the  end  of 
a rod,  is  placed  on  the  surface  of  the 
water  in  the  boiler,  the  other  end  of 
which  rod  is  connected  with  an  axis  or 
spindle,  on  which  the  float  works  as  a 
centre.  This  spindle  may  be  fitted  in  the 
cap  H,  placed  on  the  top  of  the  boiler ; 
'but  in  many  cases  the  lower  end  of  the 
tube  of  the  safety-valve,  or  of  the  steam- 
pipe,  is  fouud  more  convenient.  On  the 
end  of  this  spindle,  which  is  made  to 
protrude  a few  inches  on  the  outside  of 
the  boiler,  another  rod,  termed  an  index, 
is  fitted  and  connected  with  the  handle 
of  the  valve  above  mentioned.  KLMN. 
exhibit  these  different  connexions. 

It  will  be  understood,  that  the  stroke 
of  the  pump  must  be  adjusted  to  furnish 
the  greatest  quantity  of  water  the  boiler 
may  at  any  time  require ; that  the  length 
uf  the  rod,  index,  and  handle,  of  the 
valve,  must  be  in  such  proportion  to  each 
■ether,  that  when  the  float  is  at,  or  near 


the  lowest  point,  to  which  it  is  thought 
prudent  to  allow  water  in  the  boileT  to 
subside,  the  valve  shall  then  be  entirely 
open,  and  a free  passage  given  fat  the 
maximum  quantity  of  water  in  the 
chamber  of  the  pump.  But,  when  the 
float  is  at  the  highest  allowable  point, 
the  valve  should  then  be  closed,  and  the 
supply  of  water  to  the  pump,  and  conse- 
quently, to  the  boiler,  cut  off. 

It  is  obvious,  that  as  long  as  the  ope- 
ration of  the  engine  is  continued,  this 
contrivance  must  keep  the  surface  of  the 
water  in  the  boiler,  always  between  the 
above  prescribed  limits,  whatever  may  be 
the  rate  of  evaporation,  or  of  the  running 
of  the  engine. 

As  this  feeder  depends  for  its  action 
upon  the  buoyancy,  as  well  as  the  gravity 
of  the  float,  it  is  considered  by  the  pa- 
tentee, that  a wooden  body,  feound  or 
sheathed  with  metal,  is  as  suitable  for 
tlie  purpose  as  any  that  can  be  devised ; 
should  the  float  become  heavier  by  ab- 
sorbing the  fluid  on  which  it  rests,  the 
effect  would  he  to  keep  the  water  in 
the  boiler  at  a greater  height  above  the 
fire. 

That  the  float  may  have  sufficient  play 
in  boilers  haring  flues  passing  through 
them,  the  rod  on  which  it  acts  may  be 
forked  with  a small  float  on  each  prong, 
so  as  to  straddle  the  flue.  For  a vertical 
cylindrical  boiler,  a float  of  an  annular 
form  is  suggested. 

The  index,  as  its  name  imports,  will 
sene  constantly  to  inform  the  engineer 
and  others,  of  the  height  of  water  in  the 
boiler.  A scale  may  be  placed  by  the 
side  of  it,  for  the  purpose  of  pointing  out 
the  several  rates  of  evaporation,  and  also 
to  show  when  the  engine  or  hand  pump 
(if  it  is  provided  with  one)  should  be 
worked  to  replenish  the  boiler,  when  the 
water  is  getting  low  during  temporary 
stoppages. 

The  present  invention  differs  from 
most  others,  for  a similar  purpose  in  be- 
ing applicable  to  high  as  well  as  to  low 
pressure  engines.  It  is  said  to  answer 
its  purpose  in  a most  satisfactory  man- 
ner, and,  without  any  peculiar  nicety  of 
workmanship  in  its  construction. 


ON  ELECTRICITY. 

After  all  the  hypotheses  that  have  been 
invented  to  explain  the  phenomena  of 
electricity,  philosophers  still  entertain  ra- 
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rious  opinions  respecting  tlie  electrical 
element.  Some  philosophers  maintain 
that  the  spark  is  produced  by  two  ele- 
ments (called  fluids)  passing  through 
each  other  in  contrary  directions,  forming 
a double  current : but  others  are  of  opi- 
nion, that  it  consists  of  only  one  divided 
into  two  parts,  which  they  call  positive 
and  negative  electricity;  whilst  others 
even  hesitate  to  admit  the  existence  of  the 
electric  fluid  as  completely  established. 

As  many  of  the  phenomena  of  nature 
are  produced  by  electrical  energy,  and  as 
no  conclusion  drawn  from  doubtful  prin- 
ciples can  be  admitted  in  philosophy,  it 
seems  indispensably  necessary  that  this 
disputed  point  should  be  determined  by 
clear  and  satisfactory  experiments. 

When  a card  is  perforated  by  an  elec- 
tric spark,  it  is  well  known  that  a bur  is 
raised  on  each  side.  This  experiment 
has  often  been  advanced  as  a proof,  that 
two  positive  powers  pass  through  the  card 
in  contrary  directions;  but  this  conclu- 
sion is  too  hypothetical  to  be  admitted  as 
a physical  truth,  and  every  other  experi- 
ment that  has  yet  been  made  to  investi- 
gate this  point  is  equally  uncertain.  As 
many  of  the  effects  of  electricity  are 
strictly  mechanical,  the  following  experi- 
ments demonstrate,  on  that  principle, 
that  the  electric  spark  consists  of  two 
forces  passing  through  each  other  in 
contrary  directions : — 


A 

Experiment. 
Fig.  1. 
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Let  a piece  of  tin-foil,  about  3 inches 
long  and  half  an  inch  broad,  be  laid  be- 
tween two  cards,  4 or  5 inches  in  length, 
and  their  ends  fixed  together  with  paste 
or  rom- water.  A BCD  represent  those 
caras  when  laid  on  a table ; p e,  a piece  of 
wire  laid  upon  the  cards,  with  its  end  e 
over  one  end  of  the  tin-foil ; and  An,  an- 
other piece  of  wire  laid  under  the  cards, 
with  its  end  A just  under  the  other  end  of 
the  tin- foil;  the  distance  eh  between  the 
ends  of  the  wires  being  3 inches. 

A charge  from  a Leyden  jar  being 
passed  through  the  wires,  a perforation 
was  made  in  the  top  card  at  with  a bur 
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round  it  on  the  upper  side  of  the  card, 
but  no  appearance  of  a bur  ou  the  under 
side  of  the  card  at  e.  The  under  card 
was  also  perforated  at  the  end  A of  the 
other  wire,  with  a bur  on  the  under  side 
of  the  card,  but  none  above  it. 

In  this  experiment  the  tin-foil  served 
as  a conductor  between  the  two  ends  of 
the  wires  e and  A,  which  proves  that  the 
electric  spark  is  produced  by  two  ele- 
ments ; for,  if  it  consisted  of  one  element 
only,  and  passed  from  p to  n,  the  burs 
would  have  been  on  the  under  sides  of 
both  cards — and  if  it  passed  from  n to  pt 
the  burs  would  have  been  both  on  the 
upper  sides  of  both  the  cards,  which  is 
contrary  to  the  experiment. 

By  comparing  the  burs  made  on  the 
cards,  it  appears  that  the  two  forces,  act- 
ing in  contrary  directions,  are  nearly 
equal ; but  as  no  satisfactory  conclusion 
could  be  drawn  even  from  these  pheno- 
mena, an  electrometer  was  contrived,  by 
which  these  forces  are  compared  to  as 
great  a degree  of  precision  as  the  nature 
of  the  subject  seems  to  require. 


Fig.  2. 
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In  fig.  2,  ABCD  represents  a card 
.placed  in  a vertical  position  upon  a stand  ; 
E and  F,  two  thin  pieces  of  mahogany 
glued  to  the  card  on  opposite  sides;!  px 
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and  n s , two  pieces  of  wire  sliding  through 
E and  F,  till  tlieir  ends  are  opposite  to 
each  other  at  the  point  j;  G is  a piece  of 
wood  fixed  upon  the  top  of  the  card,  from 
which  two  pendulums  of  equal  dimen- 
sions are  suspended  from  b , on  opposite 
sides  of  the  card,  the  centres  of  their  bobs 
coveriug  the  ends  of  the  wires  at  x. 

The  pendulum-rods  are  made  of  veiy 
thin  slips  of  ivory,  and  the  bobs  of  card- 
paper.  A hole  is  cut  through  the  card 
about  an  inch  sqnare  at  ar,  and  a piece  of 
card-paper  is  fixed  into  the  square  hole 
between  the  two  ends  of  the  wires,  for 
the  electric  spark  to  pass  through.  * As 
soon  as  the  card  has  been  perforated,  it 
is  taken  out  and  another  piece  put  into 
its  place  ; thus  a number  of  experiments 
may  be  made  with  very  little  trouble.  A 
thread  being  fixed  to  each  pendulum-rod, 
and  drawn  through  separate  holes  in  the 
card  in  contrary  directions,  the  bobs  of 
the  pendul  ums  may  be  drawn  close  to  the 
plane  of  the  instrument. 

When  an  electric  charge  is  passed 
through  the  two  wires,  the  pendulums 
are  thrown  off  in  contrary  directions,  and 
consequently  the  threads  are  drawn 
through  the  card,  and  show  the  mecha- 
nical forces  of  the  two  elements. 

The  length  of  the  threads  drawn 
through  the  card  in  eleven  experiments 
by  the  positive  force  was  24  inches,  and 
the  threads  drawn  through  the  card,  at 
the  same  time,  by  the  other  force,  impro- 
perly called  negative  electricity,  mea- 
sured 22  inches. 

In  four  of  these  experiments  the  me- 
chanical forces  were  equal,  in  some  of 
the  rest  the  positive  acted  with  greater 
energy  than  the  other  element,  and  in 
others  it  acted  with  less ; but  these  dif- 
ferences were  only  such  as  might  have 
been  expected  from  the  nature  of  the 
elements  which  were  the  objects  of 
investigation. 

Whence  we  may  infer,  notwithstand- 
ing this  small  difference,  that  the  electric 
spark  is  composed  of  two  elements,  pass- 
ing through  each  other  with  equal  forces 
in  opposite  directions. 

We  are  led  by  these  experiments 
(which  it  is  proper  to  stale  have  been  be- 
fore related  in  Walker’s  Philosophical 
Essays)  to  an  important  general  conclu- 
sion. 'As  no  effect  can  be  produced  with- 
out a cause,  it  is  necessary  to  inquire 
what  causes  the  lightning  to  fall  to  the 
ground  from  the  clouds  almost  instanta- 


neously ; it  cannot  be  the  attraction  of 
the  earth,  because  ligh tuing  is  imponder- 
able, and  therefore  this  effect  must  be 
roduced  by  some  other  cause.  u ft  is 
nown,”  says  Sir  Isaac  Newton,  “ that 
bodies  aet  upon  one  another  by  the  at- 
traction of  gravity,  magnetism,  and  elec- 
tricity; and  these  instances  show  the 
tenour  and  course  of  nature,  and  make  it 
not  improbable  but  that  there  may  be 
more  attractive  powers  than  these.”  New- 
ton’s conjectures  appear,  by  the  preceding 
experiments,  to  he  perfectly  correct,  as 
electricity  consists  of  two  attractive 
powers  of  equal  forces,  and  these  electric 
forces  cause  all  the  phenomena  which 
are  daily  t&kiug  place  in  our  atmosphere. 

A cloud  being  highly  charged  with  one 
of  the  electric  elements,  attracts  the  other 
element  out  of  the  earth,*  and  at  the 
moment  of  their  meeting,  an  explosion 
takes  place,  producing  all  the  effects  of  & 
thunder-storm. 

All  high  objects,  such  as  trees,  high 
buildings,  and  so  forth,  serve  as  con- 
ductors between  the  earth  and  the  clouds, 
and  hence  we  may  conclude,  that  all  me- 
tallic rods  attached  to  buildings  are  dan- 
gerous erections;  being  better  con-  • 
ductors  than  the  buildings  themselves, 
they  may  consequently  attract  the  elec- 
trio  power  from  clouds  at  a greater 
distance. 

(To  b*  continued.) 


SKETCH  OP  AN  IMPROVED  SYSTEM  OP 
METEOROLOGICAL  OBSERVATIONS. — 
WITH  A DESCRIPTION  OP  TWO  NEW 
METEOROLOGICAL  INSTRUMENTS. 

Sir, — I beg  leave  to  send  you  the  fol- 
lowing specification  of  some  proposed 
improvements  in  meteorology,  with 
figures  and  description  of  two  new  in. 
strurnents ; they  have  been  drawn  op 
expressly  for  the  Mechanics’  Magazine. 

I am,  Sir,  Yours,  &c. 

N.  S.  N. 

Edinburgh,  June  2,  l83i. 

I. — A foreknowledge  of  the  wind  and 
weather  is  an  oliject  so  interesting  to 
all  classes  of  men,  that  a system  whifch 
should  with  certainty  explain  the  con- 
nection between  tlie  variations  of  the 
different  meteorological  instruments. 


• Prov«d  by  «rp*rira*nt*. 
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tntl  tbs  changes  in  the  atmosphere 
under  all  circumstances,  becomes  greatly 
desirable.  To  seamen  especially,  whose 
safety  and  success  depend  so  much  upon 
being  prepared  for  changes  in  the  wind 
and  approaching  storms,  it  would  be  an 
acquisition  of  the  first  importance. — 
Mnch  has  been  done  towards  this  end, 
but  so  much  appears  to  remain  yet  to  be 
accomplished,  that  a complete  system  is 
rather  the  object  of  anxions  hope,  than 
of  reasonable  expectation.  The  follow- 
ing confessedly  imperfect  remarks,  by 
pointing  out  a moue  of  facilitating  onr 
progress  may  not  prove  uninteresting, 
whilst  they  may,  perhaps,  elicit  infor- 
mation on  the  same  subject  from  others 
who  have  applied  tlieir  attention  to  it. 

2.  — To  a certain  degree  we  are  all 
capable,  without  instruments,  to  fortel 
the  weather  was  far  as  we  are  guided 
by  the  present  aspect  of  the  sky.  The 
rising  or  falling  of  the  mercury  in  the 
barometer,  also  generally  indicates  the 
continuance  of  good,  or  the  approach  of 
bad  weather.  All  such  predictions, 
however,  become  only  loose  conjectures, 
when  attempted  for  any  period  in  ad- 
vance: and  in  the  usual  way  in  which 
they  are  applied,  are  quite  inadequate  to 
convey  any  accurate  or  trustworthy  in- 
formation. The  question  which  we 
would  therefore  propose  for  examina- 
tion is — whether  it  is  possible,  from  the 
several  continuous  indications  of  the 
barometer,  thermometer,  hydrometer, 
&c.,  for  one  twenty-four  hours,  to 
ascertain  what  will  be  the  continuous 
indications  of  the  same  instrument  for 
the  next  24  hoars  ? Or,  if  not  for  so 
long  a period  without  a risk  of  error, 
what  is  the  increasing  ratio  of  the  lia- 
bility to  inaccuracy  ? and  for  what  pe- 
riod in  advance  can  such  conclusions  be 
depended  upon  ? 

3.  — Were  we  placed  in  a-  situation 
capable  of  viewing,  at  one  glance,  the 
internal  state  of  the  whole  terrestial 
atmosphere,  of  witnessing  the  various 
currents,  distinguishing  the  several 
densities  of  temperature,  and  general 
constitution  of  its  parts ; we  should 
then  be  capable  of  tracing  the  relation  of 
the  different  changes  — of  observing 
their  modifying  influence  upon  each 
other.  We  could  mark  how  a partial 
an  increase  of  temperature  gives  rise  to 
currents  and  winds,  and  how,  in  ming- 
ling together,  they  change  their  di« 
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rection  and  temperature,  form  clouds, 
and  beget  an  infinite  variety  of  different 
phenomena.  We  could  likewise  then 
notice  how  far  the  stale  of  our  portion 
is  influenced  by  the  contemporaneous 
state  of  every  other;  and  how  the  mo- 
tion of  even  a single  atom  is  not  exactly 
the  same,  if  anv  portion,  however  re- 
mote, has  not  the  temperature,  density, 
and  motion,  whieh  it  previously  pos- 
sessed. 

Without  proceeding  further  on  this 
supposition,  it  is  evident  that  the  nearer 
we  can  approach  to  this  situation,  by 
the  employment  of  every  artifice  in  oai* 
power,  the  more  clearly  will  we  be  able 
to  perceive  the  connexion  of  phenomena 
taking  place,  at  different  points  on  the 
earth  at  the  same  time,  ana  the  more  fit 
and  ready  will  we  be  to  seise  every  op- 
portunity of  making  advantageous  use 
of  the  immense  mass  of  observations 
already  collected,  and  lying  dormant  in 
the  different  meteorological  registers. 
It  may,  on  first  consideration,  be  thought 
impossible  to  find  means  of  placing  the 
wind  in  a situation  to  grasp  the  infi- 
nity of  different  objects  and  relations, 
which  such  a view  of  the  atmosphere 
would  present.  But  if  we  glance  at  a 
map  of  the  world,  or  of  any  particular 
country,  we  soon  perceive  that,  in  such 
we  are  effectually  made  acquainted  with 
as  infinite  a variety  of  particulars,  and 
in  a manner  the  most  simple  and,  ele- 
gant. The  magnitude  of  continents,  the 
distances  of  empires,  the  shape  and 
positions  of  islands,  rivers,  lakes,  [and 
seas,  are  at  once  known ; and  these,  if 
alone  registered,  by  latitude,  longitude, 
and  verbal  description,  could  only  be 
referred  to  by  the  most  laborious  efforts 
of  the  mind,  and  would  utterly  fail  of 
ever  becoming  of  practical  utility.  Now* 
although  there  is  this  material  distinc- 
tion between  the  two  cases,  that  the 
former  has  reference  to  a state  of  mo- 
tion, whilst  the  latter  represents  a state 
of  rest;  yet,  as  we  will  shortly  per- 
ceive, they  may  be  so  far  assimilated, 
that  important  advantages  will  accrue  to 
the  former,  by  pursuing  the  method  of 
linear  development  employed  in  thp 
latter;  and  it  is  from  the  peculiar  ap- 
plication of  this  method,  that  we  can 
alone  expect  to  overcome  the  many  dif- 
ficulties, which  so  unceasingly  beset  us 
in  pursuing  this  investigation. 

4. — We  come,  in  the  first  place,  to 
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inquire  hour  it  is  possible  to  construct 
a map,  which  will  show  the  state  of  the 
atmosphere  over  any  portion  of  the  sur- 
face of  the  earth,  at  any  given  time. 
As  far  as  our  purpose  requires,  this 
will  be  ascertained  with  sufficient  accu- 
racy, if  we  knew  respectively  the  den- 
sity and  temperature  of  the  air,  the 
quantity  of  moisture  it  holds  in  solu- 
tions, and  the  direction  and  intensity  of 
the  wind.  In  what  way,  then,  are  we 
to  represent  all  this  in  an  intelligible 
form,  on  a skeleton  map  of  a country 
yuch  as  Great  Britain  ? 

Fig.  1. 


The  direction  of  the  wind,  it  is  ob- 
vious, may  be  shown  at  different  parts 
of  the  island,  simply  by  drawing  at 
three  points  in  the  map  arrow  marks, 
pointing  in  the  direction  of  the  current, 
and  between  these,  small  broken  lines  ; 
similar  to  the  manner  in  which  Huygens 
constructed  his  map  of  the  magnetic 
narration,  (see  Fig.  1)  The  velocity  of 
the  wind,  may  likewise  be  shewn  at  the 
same  time,  by  marking  these  lines 
stronger  and  closer  together,  in  pro- 
portion to  its  intensity;  thus  marking 
those  parts  darkest  where  the  current  is 
strongest. 

5.  — When  greater  accuracy  is  re- 
quired, the  velocity  of  the  wind  may  be 
niaTked  numerically  on  the  different 


parts  of  the  map,  when  the  observations 
were  taken,  and  thus  sectional  lines 
may  be  formed  either  in  the  line  of  the 
current,  perpendicular  to  it,  or  in  any 
other  convenient  direction,  by  trans- 
ferring the  relative  distances  to  a base 
line,  and  raising  orcUnates  proportional 
to  the  velocity  of  the  wind  at  those 
points. 

The  accompanying  figures  will  show 
what  is  meant.  at  bt  c,  </,  I) 

are  points  in  the  map  nearly  perpendi- 
cular to  the  direction  of  the  current ; at 
which  the  wind  at  the  same  hour  of  the 
same  day,  has  been  observed  to  be  of  the 
respective  intensities,  7»  8,  9,  6;  if  we 
now  on  the  line  a (Fig.  2)  take  ab=zab 
(Fig.  1)  Ac=6c,  &c.,  and  raise  the  ordi- 
nates ac,  b/ \ cgy  dhy  respectively  equal 
to  7,  8,  9,  6,  the  curve  line  ef%  ght  w ill 
show  the  varying  intensity  of  the  wind 
at  every  point  on  the  line  ad ; and  thns 
the  intensity  irx,  at  any  intermediate 
point,  to  will  likewise  be  found,  which 
may  be  usefully  employed  in  deter- 
mining a similar  curve  on  any  other 
base  line  toy  (Figure  1).  In  this  man- 
ner may  the  varying  directions  and 
velocity  of  atmospherical  currents,  over 
an  extensive  tract  of  country,  be  ex- 
hibited in  the  simplest  manner,  for  stu- 
dying with  great  ease  their  mutual  de- 
pendence and  connection. 

6.  — The  actual  direction  and  velocity 
of  the  w'ind,  at  any  time  and  place,  and 
the  ratio  of  variation  or  contour  of  the 
curves,  described  by  the  tracing  p>  p%  p9 
(vide  discription  subsequently  given  of 
wind  gage)  is  of  greater  importance, 
and  worthy  of  being  estimated  more  ex- 
actly than  is  commonly  done  in  meteoro- 
logical registers,  &c.  Any  alteration  or 
change  in  the  density  or  constitution  of 
the  atmosphere,  invariably  destroys  in  a 
greater  or  smaller  degree,  the  equilibrium 
of  the  surrounding  parts;  and  thus  cur- 
rents are  produced,  which,  if  duly  ex- 
amined and  properly  estimated,  might 
lead,  ik.  many  cases,  to  the  foreknow- 
ledge of  the  advancing  change. 

7.  — The  mode  of  representing  baro- 
metrical pressure,  temperature,  and,  in- 
deed all  other  phenomena,  such  as 
quantity  of  rain,  moisture,  &c.,  must, 
from  tlieir  very  nature,  be  similar  in 
every  respect  to  that  proposed  for  the 
velocity  of  the  wind.  That  the  eye  may 
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judge  with  facility,  the  skeleton  map 
may  be  shaded  darker  in  proportion  to 
the  height  of  the  barometer,  thermo- 
meter, &c.,  reckoning  in  each,  from  tiie 
lowest  observations — for  it  is  not  the 
quantity  but  the  difference  of  quantities, 
that  must  catch  the  eye.  If  it  should 
be  found  impossible  to  perforin  this 
with  requisite  exactness,  or  if  otherwise 
found  inconvenient,  the  observations 
may  be  denoted  at  the  respective  situ- 
ations on  the  map,  by  broad  black  short 
lines,  the  length  of  which  must  be  pro- 
portional to  the  observed  heights,  reck- 
oning as  before,  the  lowest  as  aero.  As 
thus: 


A general  effect  of  light  and  shade 
will  thus  be  produced.  If  it  is  wished 
more  minutely  to  examine  the  law  of 
variations,  in  any  particular  direction, 
the  lunar  representation  may  be  con- 
structed by  means  of  ordinates,  raised 
on  a base  line,  already  explained  in  § 5, 
and  for  this  purpose  the  nights  may  also 
be  numerically  marked  at  each  place  of 
observation. 

9. — It  will  be  necessary  in  order  to 
avoid  the  confusion,  which  would  other- 
wise arise,  to  construct  as  many  different 
cliaits,  with  different  colours,  as  there 
are  species  of  phenomena  registered  ; 
one  for  the  wind,  a second  for  the  baro- 
meter, a third  for  the  thermometer,  8cc. ; 
and  as  the  skeleton  map  will  be  the  same 
in  all,  silk  paper  may  be  employed, 
as  from  being  transparent,  one  may  be 
placed  over  the  other,  and  thus  two  or 
more  kinds  of  phenomena  will  be  exhi- 
bited in  a combined  form,  and  their  mu- 
tual influence  more  readily  appreciated. 

. 9. — We  have  thus  endeavoured  to 
point  out  different  methods  of  protract- 
ing contemporaneous  meteorological  ob- 
servations, in  relation  to  the  extent  of 
country  over  which  the  different  changes 


take  place.  We  will  now  show  how  the 
same  may  be  done,  when  the  phenomena 
take  place  in  continuous  succession,  at 
the  same  place  of  observation.  The  con- 
tinuous flow  of  time  may  be  represented 
by  a base  line  which  is  to  be  divided 
into  equal  parts,  for  months,  weeks, 
days,  or  hours,  according  to  the  minute- 
ness required  ; whilst  at  points  in  it, 
corresponding  to  the  times  of  obser- 
vation, let  perpendicular  ordinates  be 
drawn  of  lengths,  proportional  to  the 
indications  of  the  instrument,  and  the 
curve  drawn  through  the  extremities  of 
these  lines,  will  show  the  extent  of  the 
fluctuations  in  a manner  highly  inte- 
resting. 

10.  — This  method  may  evidently  be 
pursued  with  advantage,  in  registering 
all  the  different  phenomena  except  the 
direction  of  the  wind.  They  may,  how- 
ever, be  assimilated  to  the  general 
system,  by  drawing  a continuous  line 
intersecting  the  parallels  of  direction, 
as  explained  in  a subsequent  description 
of  the  wind  gauge. 

11. — Thus  curve  lines  referred  to  a 
rectilineal  base,  will  serve  to  denote  the 
intensity  of  effects,  which,  taken  toge- 
ther, exhibit  a true  indication  of  the 
state  of  the  atmosphere,  during  any 
period  of  time,  and  if  placed  imme- 
diately under  one  another,  so  that  the 
vertical  parallel  may  be  common  to  all, 
the  eye  will  readily  be  able  to  trace  cor- 
rellative  variations  of  intensity,  which 
may  guide  to  the  discovery  of  rules  ad- 
mitting of  general  and  extensive  appli- 
cation. 

]2.— The  great  scope  which  js  given 
by  these  means  towards  effecting  this 
object,  may  be  better  conceived,  if  we 
consider  that  at  least  4 or  5 different 
curves,  each  varying  continually  in  their 
appearance,  all  assist  in  fixing  accu- 
rately not  only  the  precise  state  of  the 
atmosphere,  but  also  the  ratio  of  vari- 
ations of  each  instrument,  or  the  ratio 
of  increase  or  diminution  at  the  same 
time,  which  is  developed  by  the  differ- 
ent inclinations  of  the  curves  to  the 
axis.  This  latter  it  is  impossible  to 
show  in  a tabular  form,  and  yet  there  is 
nothing  so  essential  in  guiding  us  di- 
rectly to  the  knowledge  of  the  future. 

( To  be  continued  in  our  newt.J 
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PLAN  OP  AN  ELEVATED  RESERVOIR  FOR 
WATER-WORKS. 

Sir, — lam  sorry  to  find  by  No.  411, 
that  your  esteemed  correspondent,  Mr. 
Utting,  has  in  some  measure  mistaken 
my  meaning,  on  the  fallacy  in  water- 
works, which  1 described  in  vour  408th 
Number;  the  more  especially,  as  Mr. 
Utting  appears,  by  his  subsequent  ob- 
servations, to  coincide  so  completely 
with  the  opinions  1 have  entertained  on 
that  subject. 

i am  not  aware  of  any  part  of  my 
communication  that  will  justify  Mr.  Ut- 
ting in  his  supposition,  •*  that  1 am  un- 
acquainted with  the  nature  of  the  ma- 
chinery employed  in  water-works  ;**  on 
the  contrary,  I beg  leave  to  repeat,  that 
in  several  of  the  water-works  in  this 
metropolis,  “ the  ascending  and.  de- 
scending columns"  are  connected  with 
each  other , and  consequently  do  form  a 
syphon  ! Witness  those  of  the  New  River, 
Chelsea,  and  Lambeth  Companies,  and 
others. 

Of  the  inutility  of  such  an  arrange- 
ment 1 had  fully  convinced  myself,  be- 
fore 1 ventured  the  assertion  in  your 
pages;  and  Mr.  Utting  agrees  with  me, 
as  to  the  impropriety  of  introducing  the 
syphon  at  all.  Th t fallacy  of  its  appli- 
cation to  the  object  sought  (the  produc- 
tion and  maintaining  ol  a certain  pres- 
sure^ i pointed  out  at  p.  220,  nor  has 
any  one  yet  attempted  to  refute  my  view 
of  the  case.  No  advantage  whatever  is 

Sained  by  the  use  of  the  syphon;  its 
isad  vantages  are,  the  cost  of  erection  in 
the  first  instance — and  the  unnecessary 
friction  of  upwards  of  80  feet  of  pipe, 
continually. 

I felt  great  pleasure  on  reading  the 
interesting  description  of  the  new  water- 
works at  Lynn  Regis,  furnished  by  Mr. 
U ting.  The  apparent  elegance  and 
efficiency  of  these  works,  reflects  great 
credit  upon  Mr.  Malam,  under  whose 
direction  they  have  been  constructed  ; it 
appears,  however,  by  the  arrangement 
adopted  in  these  works,  that  the  greatest 
pressure  that  can  be  put  upon  the  mains 
is  that  of  a column  of  water  the  height  of 
the  reservoir,  stated  to  be  58  feet. 

Now,  I am  of  opinion,  that  occasion- 
ally, as  in  the  event  of  extensive  fires, 
&c.,  it  would  be  desirable  to  possess  the 
means  of  Increasing  this  pressure  ad 
libitum  { and  the  following  arrangement 
saggested  itself  to  me  some  time  since, 


as  affording  the  facility  of  accomplishing 
hat  object. 


In  the  accompanying  sketch,  fig.  ),  A 
is  the  cistern  or  reservoir,  at  the  top  of 
the  building.  B is  a pipe  coming  from 
the  pumps  to  the  fourway-cock  C.  D is 
a pipe  proceeding  up  from  die  cock  C, 
and  emptying  itself  into  the  cistern  A. 
£ is  a pipe  from  the  cistern  hack  to  the 
cock  C.  M is  the  pipe  leading  to  the 
mains.  F is  a waste-pipe,  rising  to 
within  6 or  8 inches  of  the  top  of  the 
cistern. 

When  the  mains  are  to  be  charged 
with  a pressure  equal  only  to  the  height 
of  the  reservoir,  the  coch  C is  in  the 
situation  represented  ; in  which  case,  the 
water  comes  from  the  pumps  along  the 
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pipe  B,  passes  through  the  cock  C,  up 
the  pipe  D into  the  reservoir;  from 
thence  it  passes  down  the  pipe  E,  through 
the  cocky  into  the  main  M. 

Buf,  in  the  event  of  a calamitous  fire, 
or  any  other  circumstance,  which  called 
for  a larger  and  more  rapid  supply  of 
water  than  the  former  pressure  would 
give ; the  speed  of  the  engine  having 
been  increased,  the  cork  is  turned  into 
the  direction  shown  in  fig.  2,  when  the 


connections  with  the  reservoir  are  cutoff 
and  the  water  passes  direct  from  the 
pumps  into  the  mains,  being  subject  to 
ail  the  pressure  the  power  ot  the  engine 
can  put  upon  them.  The  air-vessel 
would  preserve  the  mains  from  being 
injured  by  any  sudden  increase  of  pres- 
sure; and  a gauge  attached  to  it,  would 
at  all  times  show  the  amount  of  pressure 
with  which  they  were  charged,  and  also 
warn  the  attendant  when  it  became  ne- 
cessary to  slacken  the  speed  of  the  en- 
gine. A safety-valve  would  also  pre- 
vent accidents,  in  the  event  of  the  attend- 
ant neglecting  to  attend  to  the  informa- 
tion communicated  by  the  gauge. 

Had  an  arrangement  of  this  kind,  or 
even  that  of  the  Lynn  Regis  Water- 
works, been  erected  on  the  south  side  of 
the  Thames,  the  property  that  would,  in 
all  probability,  have  been  saved  from 
fire  in  that  district  during  the  last  20 
years,  is  almost  incredible. 

The  fact,  of  water  not  rising  into  a 
cistern  10  feet  high,  within  2 or  3 fur- 
longs of  the  workt-,  arises,  as  Mr. 
Utting  has  supposed,  in  consequence  of 
the  engine  being  considerably  below 
full  speed,  as  compared  with  the  supply 
required  ; and  the  evil  arises,  in  conse- 

Sience  of  the  engineer  supposing  that 
e mains  are  under  a pressure  of  a 40- 
feet  column  of  water — which  is  amply 
sufficient  for  the  service— while  they  are, 
in  fact,  charged  with  something  less 
than  a 10-feet  column  ; this  error  ema- 
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nating  from  a misconception  of  the 
effect  of  the  syphon  which  they  employ, 
Yours,  &c.  . IVm.  Baduelet, 


IMPROVEMENTS  IN  CANAL  NAVIGATION. 

We  extract  the  following  interesting  • 
historical  summary  of  the  progress  made 
in  the  improvement  of  canal  navigation, 
from  a Report  made  by  the  Governor  and 
Committee  of  Council  of  the  Forth  and 
Clyde  Canal  to  a General  Meeting  of  the 
Proprietors,  held  in  London  on  the  4th  of 
May  last.  The  Forth  and  Clyde  is  now 
a very  old  canal ; it  has  always  paid 
well ; and  is  60  advantageously  situated, 
that  it  has  probably  less  to  fear  from  ri- 
valry than  any  other.  Jt  is  particularly 
pleasing,  therefore,  to  observe  that  it  is 
not  following  the  usual  course  of  such* 
ancient,  well-doing  concerns — which  is. 
to  let  well  alone  till  you  let  all  the  worla 
outstrip  you — hut  that  its  managers  are 
exerting  themselves  with  as  much  publie 
spirit  and  assiduity,  to  keep  pace  with 
the  general  march  of  improvement,  as  if 
they  had  but  just  taken  the  field.  The 
proprietors  of  other  canals  ii'ould  do  well 
to  follow  their  example.  It  seems  evi- 
dent, notwithstanding  all  that  has  been 
said,  that  canals  are  still  capable  of 
maintaining  a very  formidable  compe- 
tition with  even  the  best  railways  that 
can  he  constructed. 

“ When  the  Forth  and  Clyde  Canal  was 
established  in  1708  (and  for  many  years 
thereafter)  Canal  conveyance  was  incom- 
parably superior  to  every  other  in  point 
of  cheapness.  During  that  period  the 
high  roads  of  this  country  (even  the  best 
of  them)  from  their  improper  lines  of 
direction,  and  their  general  bad  condition, 
were  unfit  either  for  the  speedy  carriage 
of  light  articles,  or  the  slower  transport 
of  bulky  and  heavy  goods.  This  pre- 
valent inferiority  of  other  conveyances 
begot  a general  opinion  that  canal  con- 
veyance was  perfect,  and  that  it  neither 
required,  nor  was  susceptible,  of  improve- 
ment. 

“ The  consequence  of  this  general  opi- 
nion has  been  that,  during  the  last  fifty 
years,  scarcely  any  attempts  have  been 
made  by  canal  proprietors  for  improving 
the  established  system,  except  by  the 
widening  and  deepening  of  some  canals. 
In  the  second  of  these  respects  (or  deep- 
ening) considerable  improvements,  at- 
tended with  great  expense,  were  effected 
on  the  Forth  and  Clyde  Canal ; its  depth 
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having  been  increased,  first  from  seven 
ft'et  of  water  to  eight  feet,  and  afterwards 
to  upwards  of  nine  feet.  * 

**  In  the  meantime,  however,  great  im- 

Erovements  were  in  progress,  and  have 
een  carried  into  effect,  on  ail  turnpike 
roads— insomuch  that  a cart,  drawn  by 
one  horse,  can  now  carry  double  the 
weight,  and  at  a much  greater  speed, 
than  what  it  could  have  done  in  the  year 
1780.  The  speed  with  which  passengers 
can  be  carried,  by  coaches  and  chaise3, 
along  the  turnpike  roads  has  also,  during 
the  same  period,  been  doubled.  It  is 
plain,  therefore,  that,  unless  these  im- 
provements on  the  roads  be  balanced  by 
corresponding  improvements  in  the  speed 
and  facility  of  canal  conveyance,  the 
trade  on  canals  will  necessarily  be  di- 
minished, or  at  least  be  prevented  from 
being,  as  hitherto,  progressively  on  the 
increase. 

“ The  chief  danger,  however,  to  which 
canals  are  now  exposed,  has  arisen  from 
recent  improvements  on  railways,  bul 
principally  from  exaggerated  accounts 
that  have  been  published,  and  delusive 
opinions  now  prevalent  on  that  subject, 
which  threaten  to  occasion  the  construc- 
tion of  railways,  in  situations  where 
there  are  hardly  sufficient  materials  for 
supplying  a limited  and  moderate  trade 
to  the  already-established  conveyances, 
and  still  less  for  affording  a remunerating 
trade  both  to  these  conveyances  and  a rail 
road. 

**  It  is  true,  that  the  trade  on  the  Forth 
and  Clyde  Canal  is  materially  different 
from  that  on  most  other  canals,  as  it 
arises  chiefly  from  the  direct  passage  of 
sea  vessels  through  the  canal,  or  between 
the  City  of  Glasgow,  situated  near  the 
centre  of  the  canal,  and  a number  of  dif- 
ferent British  and  Foreign  sea  ports.  By 
this  means  the  Forth  and  Clyde  Canal  is 
not  exposed  to  the  like  competition  to 
which  other  canals  are  liable,  whose 
trade  consists  in  the  carriage  of  articles 
from  one  particular  point  to  another,  or 
from  one  part  of  the  caaul  to  another. 
Still,  however,  your  committee  see  the 
necessity  of  a general  improvement  of  the 
canal  navigation,  in  order  to  preserve  and 
increase  its  present  tiadc;  and  they 
have,  therefore,  for  some  time  past  been 
sedulously  engaged  in  two  several  mea- 
sures, by  which  they  trust  that  the  trade 
and  revenue  of  the  canal  will  be  founded 
on  a sure  and  certain  basis,  with  every 
prospect  of  increasing  with  the  progres- 
sive improvement  of  the  commerce  and 
prosperity  of  the  country. 

“ The  first  of  these  measures,  is  lining, 
or  facing , the  upper  part  of  the  canal 
banks  with  atone , and  at  the  same  time 


raising  the  height  of  the  banks , so  as  l<r 
admit  of  an  additional  depth  qf  water 
on  the  surface ; and  the  second,  is  the 
general  introduction  on  the  Canal  of 
Steam  Navigation. 

“The  necessity  of  the  first  measure 
appears  from  this  circumstance,  that  at 
present,  many  of  the  large  sea  vessels 
navigating  the  canal  are,  when  fully 
loaded,  of  so  deep  a draught  of  water,  that 
it  is  necessary  to  lighten  them  during 
their  passage  through  the  canal,  which 
occasions  considerable  interruption,  de- 
lay, and  expense  in  the  transhipment  of 
part  of  their  cargoes  into  lighters,  and 
the  freight  of  these  lighters.  In  pur- 
suance of  the  first  measure,  therefore,  the 
committee  have  lined  with  stone  nearly 
one  half  of  the  upper  reach  or  level  of 
the  canal  (where  vessels  are  most  fre- 
quently obliged  to  have  recourse  to  the 
assistance  of  lighters),  and  at  the  same 
time  that  this  stone  lining  was  made,  the 
banks  have  been  raised  in  height.  The 
entire  length  of  the  upper  reach  of  the 
canal  will  in  the  course  of  the  present 
year  be  faced  with  stone,  and  be  made 
ready  for  receiving  an  additional  depth 
of  water,  which,  besides  enabling  the 
larger  vessels  to  navigate  the  canal  with 
full  cargoes,  free  of  the  expense  of  tran- 
shipment and  lighterage,  will  lessen  the 
expense,  and  facilitate  the  trackage,  of 
every  vessel  plying  on  the  canal ; it 
being  ascertained,  by  experience,  that  an 
increase  of  depth  of  water  greatly  facili- 
tates and  expedites  the  trackage  of  ves- 
sels on  canals.  This  improvement  will 
also  be  soon  extended  to  all  parts  of  the 
canal.  The  stone  facings  coming  in  place 
of  turf  and  clay,  will  effect  also  a great 
saving  in  the  coustant  expense  of  re- 
placing this  turf  and  clay,  which  was 
very  quickly  washed  down  by  the  surge, 
and  which,  filling  up  the  bottom  of  tbo 
canal,  formed  shoals  or  banks,  which  in- 
terrupted the  trade,  and  put  the  canal 
company  to  the  expense  of  clearing  the 
bottom  of  the  canal  by  dredging  boats, 
and  removing  the  shoals  formed  by  the 
clay  thus  deposited.  The  prevention  of 
these  interruptions,  and  the  facilitating 
of  the  trackage,  will  be  an  equal  benefit 
to  the  canal  company,  their  traders,  and 
the  public. 

" With  regard  to  the  second  measure 
proposed,  viz.  the  introduction  of  steam 
navigation,  it  falls  to  be  considered  under 
three  distinct  heads.  First,  the  cheap- 
ening and  expediting  of  canal  carriage, 
by  the  use  of  steam  bonts,  for  dragging 
other  boats  along  the  canal  and  neigh- 
bouring firths  or  arms  of  the  sea. — Se- 
condly, the  use  of  steam  vessels  fitted  for 
carrying  goods,  not.only  along  the  canal. 
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bat  alto  between  Port  Dundas  (the  har- 
bour of  the  canal  at  Glasgow)  and  the 
different  sea  ports  on  the  East  and  West 
Coasts  of  Britain,  and  the  neighbouring 
ports  of  Ireland  and  elsewhere : — and 
Thirdly,  the  use  of  steam  boats  for  the 
speedy  conveyance  of  passengers  and 
parcels  ; and  thus  obtaining  to  the  canal  a 
portion  of  the  large  sums  now  expended 
on  the  coaehes  at  present  established  on 
the  tnrnpike  roads  running  parallel  with 
the  canal. 

“ So  long  ago  as  the  year  1802,  a trial 
was  made,  by  direction  of  the  late  Lord 
Duudas,  of  a steam  boat  for  dragging 
other  vessels  along  the  canal.  This  was 
. the  first  public  trial  of  steam  for  a useful 
purpose  in  navigation.  In  consequence 
of  the  imperfect  success  of  this  trial,  but 
chiefly  in  consequence  of  the  pre-con- 
ceived  opinion,  of  all  the  directors  and 
officers  of  canals,  thRt  the  action  of  steam 
paddies  would  be  destructive  to  canal 
banks,  the  further  prosecution  of  this  mea- 
sure was  dropped,  and  steam  navigation, 
in  place  of  being  first  introduced  into 
actual  practice  in  Great  Britain,  was  es- 
tablished first  in  America. 

“ In  the  year  1812,  in  consequence  of 
the  success  of  the  measure  in  America,  a 
trial  of  steam  navigation  was  made  with 
success  on  the  river  Clyde,  which  led  to 
the  complete  establishment  of  steam  na- 
vigation on  that  river,  and  afterwards  on 
most  of  the  rivers  and  coasts  of  Britain 
and  Ireland.  The  prejudice  against  the 
use  of  steam  vessels  on  canals,  however, 
remained  still  in  force  until  the  year 
1828,  when  Mr.  Mnrray,  inspector  of 
works  on  the  Forth  and  Clyde  Canal,  ob- 
serving that  the  Cupid,  one  of  the  smaller 
steam  boats  employed  on  the  Clyde,  was 
of  snch  a size  as  to  admit  of  her  passing 
through  the  canal  locks  and  bridges,  pro- 
posed to  the  governor  and  committee  of 
council,  that  they  should  hire  the  Cupid, 
and  make  atrial  of  her  performance  on 
the  canal.  This  proposal  being  adopted 
and  acted  upon,  the  Cupid  was  brought 
into  the  canal,  and  full  trials  were  made 
with  her  in  presence  of  one  of  the  first 
engineers  now  living,  Mr.  Watt,  of  Bir- 
mingham (a  canal  proprietor).  An  ac- 
count of  these  trials,  and  a report  of  Mr. 
Watt's  opinion,  appear  in  the  sederunt 
book  of  the  committee,  on  the  6th  day  of 
November,  1828.  This  trial  of  the  Cupid 
was  made  and  directed  solely  with  the 
view  of  proving  the  capability  of  steam 
boats  as  draggers  of  other  vessels  on  the 
canal ; as,  from  the  necessary  contrac- 
tion of  the  beam  or  breadth  of  a steam 
boat  on  the  canal  (in  order  to  have  room 
for  the  side  paddles  in  passing  the  canal 
locks,  which  arc  only  twenty  feet  wide) 


the  bearing  or  tonnage  of  such  boats  was 
necessarily  very  limited,  and  they  would 
carry  only  a very  small  cargo. 

“From  the  result  of  these  trials,  Mr. 
Watt  reported  to  the  committee,  that  it 
appeared  the  expense  of  drawing  vessels 
along  the  canal,  by  a steam  boat  employ- 
ed as  a dragger,  would  not  amount  to 
more  than  one  half  of  the  expense  of 
horse-power,  provided  the  steam  dragger 
could  have  constant  and  regular  employ- 
ment. From  the  uncertainty  of  obtaining 
this  constant  employment,  owing  to  the 
irregularity  of  the  arrivals  and  entries  of 
sea  vessels  into  the  canal  from  the  vari- 
ous sea  ports,  the  committee  have  not  yel 
thought  it  advisable  to  attempt  the  esta- 
blishment of  steam  draggers  on  the  canal, 
although  they  have  never  lost  sight  of 
this  measure  and  still  keep  it  in  view. 
The  experiments  in  question,  however, 
clearly  proved  the  safety  and  practica- 
bility of  the  use  of  steam  boats  in  the 
canal,  and  exposed  the  fallacy  of  the 
opinion  that  any  greater  wave  or  surge 
against  the  banks  was  occasioned  by  the 
addles  of  a steam  boat,  or  by  a steam 
oat  passing  along  the  canal,  than  by 
other  vessels  of  the  same  dimensions  or 
burden,  and  moving  with  the  same  speed. 
The  wave  was  found  to  rise  or  fall  just 
in  proportion  to  the  velocity  of  the  mo- 
tion of  the  boat  through  the  water ; and 
the  Cupid,  when  moving  at  the  rate  of 
four  or  five  miles  an  hour,  raised  no 
surge  that  could  be  dangerous  or  hurtful 
to  the  banks  more  than  that  of  other 
boats. 

“Although  the  committee,  therefore, 
deferred,  for  the  present,  the  establishment 
of  steam-draggers,  their  attention  was 
naturally  turned  to  the  second  object 
above-mentioned,  as  attainable  by  the  use 
of  steam  ; viz.  the  use  of  steam  vessels  of 
a sufficient  burden  for  carrying  goods  in 
their  holds,  along  the  canal,  and  between 
Port  Dundas  and  the  different  sea  ports 
on  the  Firths  of  Forth  and  Clyde,  and  the 
coasts  of  Britain  and  Ireland.  The  diffi- 
culty, however,  of  framing  a steam  boat, 
which,  with  the  paddles,  would  be  fitted 
to  pass  easily  through  the  canal  bridges 
and  locks,  and,  at  the  same  time,  have 
such  dimensions  aud  bearings  as  to  be 
sufficient  for  carrying  a proper  cargo, 
and  the  danger  of  the  paddles,  if  placed 
on  the  side,  being  destroyed  by  collision 
with  the  sides  of  the  canal,  or  its  locks 
and  bridges,  presented  most  serious  ob- 
stacles to  the  success  of  this  measure. 
But  Mr.  Thomas  Grahtme  (one  of  the 
committee)  having  learned  that  on  some 
of  the  North- American  rivers  steam  pad- 
dles, instead  of  being  placed  on  the  sides 
of  the  boats,  and  thus  increasing  their 
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breadth,  were  placed  at  the  stern  (the  out- 
sides of  these  paddles  not  extending  be- 
yond the  outside  lines  of  the  sides  of  the 
vessel),  and  Mr.  Gruhame  having  obtain- 
ed from  America  a drawing  and  section 
of  a stern  paddle  steam-boat,  the  com- 
mittee determined  to  construct  and  try  a 
steam  boat  of  this  description  on  the 
canal. 

44  For  this  purpose  they  contracted  with 
Mr.  Neilson,  Engineer  at  the  canal  old 
basin,  to  alter  and  enlarge  the  company’s 
iron  passage-boat,  Cyclops,  which  had 
been  built  in  the  year  1826,  and  to  fit  her 
up  with  a common  steam-engine,  of  fif- 
teen horse-power,  for  working  stern  pad- 
dles ; and  Mr.  Neilson  having  fulfilled  his 
contract,  the  committee  employed  the 
Cyclops,  as  a regular  trader  between 
Fort  Dundas  and  the  town  and  harbour 
of  Alloa  on  the  Firth  of  Forth.  Not- 
withstanding the  great  weight  of  the  Cy- 
clops, from  the  thickness  of  the  iron  plates 
with  which  she  had  been  originally  built, 
and  the  great  weight  of  her  steam-engine, 
which  is  a low  pressure  condensing  en- 
gine, and  although  she  is  much  under  the 
width  of  the  ordinary  canal  vessels,  she 
is  fitted  to  carry  a cargo  of  forty  tons, 
and  makes  the  voyage  between  Alloa 
and  Port  Dundas  (a  distance  of  upwards 
of  ten  miles  of  sea,  and  of  Iwenty-nine 
miles  along  the  canal,  in  which  she  passes 
through  twenty  locks,  being  in  ail  a voy- 
age of  forty  miles  and  twenty  locks)  in  a 
space  shorter  than  vessels  of  a like  bur- 
den can  be  tracked  by  horses  the  shorter 
distance  from  Grangemouth  to  Port  Dun- 
das; and  this  in  all  weathers,  and  with 
the  same  regularity  as  land  carriage.  She 
has  thus  secured  to  the  canal,  the  carriage 
of  the  whole  goods  passing  between  Al- 
loa and  Glasgow  ; of  which,  scarcely  any 
were  previously  carried  along  the  canal, 
owing  to  the  uncertainty  of  making  the 
sea  part  of  the  voyage  regularly  in  com- 
mon sailing  vessels. 

44  This  instance  of  what  has  been  effect- 
ed, on  the  canal  and  Firth  of  Forth,  by 
the  Cyclops,  has  completely  and  satisfac- 
torily proved  the  fitness  of  steam  as  a 
moving  and  carrying  power  on  the  canal, 
and  firtns  adjacent  to  it;  and  it  only  re- 
mains to  be  proved  that  this  kind  of  navi- 
gation  can  be  extended  to  tne  sea  coasts 
outside  of  the  firths,  in  order  to  introduce 
a regular  establishment  of  steam-boats 
between  Port  Dundas  and  all  the  eastern 
ports  of  Britain,  and  also  all  thu  ports  on 
the  western  coasts  of  Britain,  and  the  op- 
posite coasts  of  Ireland.  The  original 
objection  of  the  canal  being  unfit  for 
steam-boats  has  already,  by  the  use  of 
the  Cyclops,  beon  completely  removed. 
The  objection  that  canal  steam-boats 


would  not  be  fit  to  navigate  the  adjacent 
firths  has  also,  by  the  same  measure,  been 
proved  to  be  groundless.  But  it  may  be, 
and  is,  objected  that  canal  steam-ooats 
are  not  of  sufficient  breadth  or  beam  to 
encounter  the  waves  of  the  open  sea,  and 
that  the  stern-paddles  are  not  adapted  for 
the  wide  sea  navigation.  These  objec- 
tions will  soon  be  brought  to  the  test  of 
experiment,  when  an  improved  stern-pad- 
dle steam-boat,  fitted  to  carry  goods,  will 
be  tried  on  the  canal  and  seas  adjacent. 
The  Committee,  however,  are  well  as- 
sured that  the  objection  founded  oil  the 
want  of  breadth  of  beam  has  already  been 
set  at  rest  by  the  experience  of  the  steam- 
boats plying  from  the  Clyde  through  the 
Crinan  Canal  to  Tobermorry,  Skye,  and 
Inverness ; the  beam  of  these  boats  not 
exceeding  16  feet. 

44  The  Committee  have  now  to  enter  on 
the  third  manner  of  employing  steam 
power  on  the  canal,  viz.  its  application  to 
the  conveyance  along  the  canal  of  pas- 
sengers and  light  parcels,  at  a rapid  rate. 

4*  It  is  here  necessary  to  state  that  pre- 
vious to  the  year  1S30  it  was  held  to  be 
nn  established  fact,  that  the  moving  of 
vessels  on  canals,  with  a speed  exceeding: 
6 miles  an  hour,  was  unattainable,  except 
at  a ruinous  expense,  by  the  force  of 
horses  -r  and  that,  if  any  higher  speed 
could  in  any  way  be  attained,  it  would 
be  utterly  destructive  of  the  banks,  by 
the  wave  and  surge  thereby  occasioned. 

44  Both  these  alleged  facts  have  been 
completely  overturned  by  experiment* 
first  made  on  the  Paisley  or  Androssan 
Canal,  at  the  suggestion  and  under  the 
direction  of  William  Houston,  Esq.  of 
Johnston,  and  subsequently  verified  end 
confirmed  by  similar  experiments  In  the 
Forth  and  Clyde  Canal.  The  improve- 
ment, so  far  as  hitherto  carried  into  effect, 
consists  in  the  use  of  light  gig-shaped 
boats  of  considerable  length,  drawn  at 
resent  by  horses;,  whereby  not  only  a 
igh  speed  is  easily  and  cheaply  attained 
and  maintained  on  canals,  but  all  surge 
or  wave  is  prevented.  Various  improve- 
ments have  been  made  on  the  shape  of 
these  boats  in  the  very  short  period  since 
they  were  introduced,  whereby  the  labour 
of  the  horses  is  diminished  ; and,  by  the 
use  of  light  iron  in  their  build,  they  are 
not  only  reudered  much  stronger,  but 
their  weight  is  greatly  lessened. 

44  It  is  needless  to  enter  iuto  any  de- 
tailed account  of  the  nature  and  progress 
of  these  improvements : it  will  be  suffi- 
cient to  state  the  practical  result  on  the 
Paisley  Canal,  where  the  improvements 
have,  for  many  months  past,  been  carried 
into  actual  effect.  The  result  is,  that 
with  three  sets  of  two  horses  each,  or  in 
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afl!  with  fix  horses,  t gig- shaped  passage- 
boat,  carrying  upwards  of  70  passengers, 
Is  conveyed  between  the  towns  of  John- 
ston and  Glasgow,  a distance  of  12  miles, 

4 times  every  day  ; and  that  at  a rate  of 
speed  upwards  of  8 miles  an  hour,  in- 
cluding stoppnges  to  take  in  and  let  out 
passengers,  at  Paisley  and  elsewhere, 
and  to  change  horses;  or,  in  other  words, 
by  Mr.  Houston’s  improved  boat  0 horses 
now  convey  on  the  Paisley  Canal  a boat, 
with  70  passengers  and  upwards,  an  entire 
distance  of  48  miles  per  day,  at  a rate, 
stoppages  included,  of  upwards  of  8 miles 
an  hour.  The  work  is  besides  quite  easy, 
and  the  horses,  after  many  months  work, 
are  in  an  improving  condition. 

**  These  improvements  have  been  most 
carefully  observed  by  the  Committee  of 
the  Forth  and  Clyde  Canal,  and  would 
long  ere  this  time  have  been  effectually 
introduced  on  the  Forth  and  Clyde  Canal, 
had  not  the  Committee,  at  the  very  com* 
mencement,  seen  the  superior  advantages 
of  obtaining  this  quicker  speed  on  the 
Forth  and  Clyde  Canal  by  the  means  of 
steam  power.  The  Paisley  Canal  is  otii 
of  the  smallest  in  Britain,  while  the  Forth 
and  Clyde  Canal  is  one  of  the  largest, 
and  of  course  much  better  adapted  for  the 
Introduction  of  steam  power.  The  bridges 
on  the  Paisley  Canal  are  almost  all  of 
stone,  under  which  the  dragging-horses 
pass  without  throwing  off  their  tracking- 
lines, or  any  stoppage,  while  the  bridges 
on  the  Forth  and  Clyde  Canal  are  all 
draw  bridges,  where  the  tracking-lines 
must  be  thrown  off  and  again  attached, 
which  occasions  frequent  interruptions 
and  considerable  delay  and  fatigue  to  the 
horses  in  bringing  up  the  boat,  after  a 
stoppage,  to  its  former  speed. 

“ It  was  besides  quite  evident,  that  it 
would  be  more  advantageous  for  the 
Canal  Company  to  obtain  a speed  of  7 
miles  an  hour  by  steam  power,  than  a 
speed  of  9 miles  an  hour  by  horses,  as  the 
steam  power  would  not  cost  one-half  of 
the  expense  of  the  present  horse  power  : 
so  that,  without  going  into  any  calculation 
as  to  the  effect  of  an  increase  of  speed  in 
increasing  the  canal  revenue,  or  without 
increasing  the  charge  or  fare  to  the  pas- 
sengers in  the  boats  already  established 
on  the  canal  and  drawn  by  horses,  a large 
disposable  sum,  applicable  to  the  in- 
crease of  the  dividend,  might  be  obtained 
to  the  Canal  Company  from  the  best 
source,  viz.  a diminution  of  the  expendi- 
ture. With  the  improved  form  of  light 
passage-boats  drawn  by  horses,  although 
a great  increase  of  speed  is  obtained,  yet 
there  is  no  diminution  of  expense,  nor  can 
it  be  expected  that  any  very  great  diminu- 
tion will  ever  be  obtained  ; for,  though 


m 

the  dragging-labour  of  the  horses  U dimi- 
nished by  the  use  of  the  Improved  form  of 
boats,  this  diminution  is  counterbalanced 
by  the  increased  exertion  necessary  to 
move  their  own  bodies  at  a high  speed  ; 
aad  it  Is,  moreover,  hardly  practicable  to 
Increase  the  speed  beyond  10  miles  an 
hour.  The  attention  of  the  Committee 
has,  therefore,  been  directed  to  the  appli- 
cation of  steam,  as  a moving  power,  to  the 
improved  gig  or  canal  passage-boat.  In 
the  mean  time,  however,  a light  Improved 
passage- boat  has  been  started  from  Port 
Dundas  to  Lock  No.  10,  which  is  dragged 
by  horses,  and  does  the  journey  in  little 
more  than  S hours,  that  is,  in  about  one- 
half  of  the  time  consumed  by  the  present 
large  passage-boats  of  the  old  construc- 
tion, so  that  the  public  already  enjoy  the 
improvement  in  speed  of  the  gig-shaped 
boat. 

*%  In  the  view  of  introducing  steam,  as 
a moving  power,  in  this  third  species  of 
its  proposed  employment,  the  Committee 
instituted  a variety  of  expensive  experi- 
ments last  year,  the  results  of  which  ap- 
pear in  the  hooks  and  minutes  of  the 
Company.  These  experiments  were  made 
under  the  inspection  of  Mr.  Fairbairn,  of 
Manchester,  and  the  Committee  subse- 
quently entrusted  Mr.  Fairbairn  and  his 
partner,  Mr.  Lilly,  with  the  construction 
of  a twin  steam-boat,  which  has  been 
named  the  Lord  Dundas,  in  compliment  to 
the  present  Lord  Dundas,  the  principal 
proprietor  of  the  canal. 

**  After  many  delays,  the  Lord  Dundas 
has  now  arrived  in  the  Forth  and  Clyde 
Canal,  and  a preliminary  trial  of  her 
speed  has  been  made  in  the  canal,  and  it 
is  found  that  she  can,  with  her  present 
engine  and  outfit,  drag  one  of  the  quick 
passage-boats  at  the  rate  of  6 miles  per 
nour,  to  which  purpose  she  will  be 
applied. 

**  Since  the  construction  of  the  Lord 
Dundas,  a new  improved  steam  passage- 
boat  has,  by  orders  of  the  Committee* 
been  commenced  by  Messrs.  Fairbairn 
and  Lilly.  This  boat  has  two  stem-pad- 
dies,  so  placed  as  to  be  defended  from 
contact  with  the  sides  of  the  canal,  while 
the  wheels  and  machinery  do  not  cut  up 
the  accommodation  of  the  boat  as  in  a 
cetfl re- paddle  vessel.  This  boat  is  to  be 
In  the  canal  in  May,  and  it  is  expected 
that  the  Lord  Dundas  and  this  new  boat 
will  do  the  whole  duty  of  the  three  pas- 
sage-boats, at  present  used  by  the  Com- 
pany, at  a very  great  reduction  of  ex- 
pense, and  with  an  increased  convenience 
to  the  public,  by  a diminution  of  the  time 
consumed  in  passing  along  the  canal, 
without  any  higher  rate  of  fare. 

“ The  Committee  are  resolved  not  to  t 
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rest  satisfied  with  nny  partial  improve- 
ment in  the  navigation. — The  improve - 
menls  made  in  the  last  twelve  months  have 
satisfactorily  proved  the  entire  erro- 
neousness of  the  opinions  previously  en  - 
tertained on  the  subject  of  the  limited 
powers  of  canal  navigation . To  what 
length  these  improvements  can  be  carried 
it  is  impossible  to  say  ; but  it  would  be 
equally  irrational,  and  contrary  to  all  ex- 
perience, to  presume  that  more  than  a 
mere  step  has  been  made  in  the  short  pe- 
riod elapsed  since  the  improvements  have 
been  attempted. 

“ The  Committee  particularly  look  to 
great  improvements  in  the  application  of 
steam  power  at  quick  velocities  on  canals, 
by  means  of  great  lessening  in  the  bear- 
ings and  weight  of  the  engines.  From 
the  nature  of  the  medium  on  which  these 
engines  work,  and  the  entire  absence  of 
shakes  and  jerks,  not  only  the  engines, 
but  their  framings,  may  and  ought  to  be 
made  of  the  lightest  description.  The  im- 
provements already  made  on  the  locomo- 
tive-engines on  the  Liverpool  and  Man- 
chester Railway,  in  lightening  the  boilers 
and  machinery,  may  be  all  extended  to 
canal  steam  passage-boats,  with  the  great 
additional  advantage  that  the  framing  may 
be  also  much  lightened,  as  they  are  not 
subjected  to  the  shocks  which  must  be 
encountered  on  the  ruder  route  of  the 
railway  or  in  sea-boats. 

. 44  The  Committee  also  look  to  the 
early  adoption  of  steam  as  a draggcr  for 
sailing-vessels  on  the  canal,  and  expect 
thereby  greatly  to  increase  the  general 
speed  of  conveyance  on  the  canal,  and  to 
reduce  the  expense  or  charge  to  the  trader 
for  dragging  fully  one-half. 

44  In  the  various  improvements  before 
stated,  to  which  the  attention  of  your 
Committee  has  been  directed,  the  Pro- 
prietors will  observe  that  the  accommoda- 
tion of  the  traders  and  the  public  has  been 
equally  considered  with  the  interests  of 
the  Canal  Proprietors.  By  the  stone* 
facing  and  deepening  of  the  canal  all  the 
present  charge  for  lighterage  will  be 
saved  to  the  traders  in  the  large  class  of 
vessels  navigating  the  canal,  while  the 
smaller  classes  will  be  easier  tracked, 
and  enabled  at  a less  expense  to  convey 
their  cargoes,  and  at  the  same  time  the 
annual  outlays  of  the  canal  for  repairs  will 
be  diminished.  By  the  introduction  of  a 
class  of  steam-vessels  for  carrying  goods, 
on  an  improved  model  of  the  Cyclops,  in 
addition  to  the  port  of  Alloa  (which  is  al- 
ready connected  with  Port  Dundas)  the 
other  ports  on  the  Firths  of  Forth  and 
Clyde  will  be  brought  nearer  to  Port 
Dundas,  both  in  respect  to  the  time  and 


regularity  with  which  the  voyage  is  per* 
formed  ; and,  by  the  extension  of  the 
navigation  to  the  sea-coasts,  Dundee  and 
some  other  eastern  ports  will  be  brought 
within  a day’s  sail  of  Port  Dundas,  and 
the  other  ports  on  the  east  and  west 
coasts  will  be  connected  with  Port  Dun- 
das, bv  conveyances  as  regular  and  much 
speedier  than  land-carriage.  In  like 
manner,  and  without  any  increase  of 
charge  to  the  parties  travelling,  the  time 
consumed  on  the  journey  along  the  canal 
will  be  greatly  diminished,  and  a saving 
in  outlay  effected  to  the  Company.  It  is 
quite  impossible  even  to  estimate  how  far 
the  last  improvement  may  be  carried. 
The  speed  of  the  passage-boats  has  al- 
ready been  increased,  with  a diminution 
of  expense  or  cost,  and  this  is  only  the 
first  attempt  at  improvement.  The  Com- 
mittee trust  that  they  will  be  aided  in 
their  attempts  by  other  Canal  Companies. 
The  field  is  ample,  and  is  as  yet  almost 
unentered.” 


THE  ANCIENT  COINS  FOUND  AT  TUTBURT. 

Sir, — Several  Papers  gave,  a short  time 
since,  an  account  of  “ Money  finding 
Extraordinary”  at  Tutbury,  near  Burton- 
on-Trent.  T*he  account  states,  u that 
more  than  20,000  pieces  were  found;** 
and  goes  on  to  say,  44  the  coins,  which 
are  evidently  of  the  reign  of  Edward  the 
First,  appear  to  have  originally  been  of 
the  value  of  Ad.  There  are  at  least  five 
distinct  coinages  of  the  same  reign.  The 
most  common  (and  of  this  there  are  at 
least  100  to  1 of  the  other  kind)  has  a 
front  face  of  the  above  monarch ; the  re- 
verse having  a cross,  fsome  with  London, , 
others  with  Canterbury , very  legibly 
struck  in  the  die.  Another  kind  has  also 
a full  face  of  a monarch,  in  a kind  of 
triangle,  Edw.  R.  being  very  legible; 
the  reverse  having  a cross,  some  with 
Dublin , others  with  Waterford,  struck  in 
the  die.  The  third  kind  has  a profile  of 
the  monarch.  The  coins  are  in  a very 
good  state  of  preservation,”  &c. 

Upon  the  above  I would  observe,  that 
if  the  account  is  correct , the  discovery  is 
indeed  extraordinary,  beyond  the  simple 
finding  of  a large  quantity  of  coins  of  an 
ancient  date.  Hitherto  there  have  been 
no  poatsof  Edward  the  First  discovered; 
at  least,  none  which  have  been  appro- 
priated to  him  with  any  certainty. 
Again,  the  pennies  struck  at  Canterbury 
read  CA.  CAN.  CANT,  or  CANTOR. 
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Yome  CANTJ.  And,  lastly,  I believe 
there  has  never  been  published  a coin  of 
Edward  the  First  with  a profile  face. 

If  this  should  meet  the  eye  of  any 
having  a knowledge  of  coins,  or  of  those 
who  have  any  of  these  side-faced  coins  in 
their  possession,  perhaps  they  will  favour 
the  public,  through  your  valuable  Maga- 
zine, with  a drawing  and  description  of 
them. 

Yours,  &c.  A. 


NEW  MODE  OP  CONVEYANCE. 

• 

Sir, — I beg  leave,  through  the  medium 
of  your  valuable  columns,  to  suggest  a 
mode  of  conveyance  for  letters  and  small 
parcels,  which  I am  not  aware  has  oc- 
curred to  any  one,  and  which  I conceive 
is  practicable,  and  might,  in  certain 
cases,  be  attended  with  great  advantage. 

If  a pipe  were  laid  under  ground,  be- 
tween any  two  places,  as  A and  B,  com- 
mencing on  a natural  or  artificial  emi- 
nence at  A ; so  that,  on  the  whole,  there 
should  be  a fall  of  several  feet  per  mile, 
and  water  were  allowed  to  flow  from  a 
reservoir  at  A,  through  the  pipe  to  B,  a 
hollow  ball  might  be  conveyed  by  the 
current  thus  produced  from  A to  B.  The 
ball,  to  contain  the  letters,  &c.,  and  its 
specific  gravity  to  differ  little  from  that 
of  the  water,  that  there  might  be  as 
little  friction  as  possible,  either  against 
the  upper  or  under  part  of  the  tube. 

The  distance  admissible  for  an  unin- 
terrupted tube,  would  of  course  be  limit- 
ed; and  would  depend  much  on  the  fall 
that  could  be  obtained — a fall  of  200 
feet  on  20  miles,  or  10  feet  per  mile, 
more  than  which  might  generally  be  ob- 
tained, would  so  far  overcome  the  fric- 
tion both  of  the  fluid  and  the  solid,  as  to 
produce  a considerable  rapidity.  Instead 
of  a fall,  or  in  addition  to  it,  a steam 
engine,  might,  either  by  pressure  at  A, 
or  suction  at  B,  produce  the  desired 
current. 

*'  At  the  termination  of  the  tube,  the 
steam  might  issue  over  an  inclined  frame 
of  lattice-work,  through  which  the  water 
would  run,  while  the  ball  would  pass 
over  it,  and  might  roll  against  a tiller 
communicating  with  a bell,  to  apprise 
an  attendant  of  its  arrival.  The  attend- 
ant would  immediately  transfer  it  to  the 
next  tube,  and  so  on  till  it  reached  its 
destination. 
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On  consideration,  it  does  not  appear  to 
me,  that  this  scheme  is  altogether  vision- 
ary ; but  if  so,  I think  it  would  be  in- 
structive to  point  out  the  objections 
to  it. 

The  anticipated  advantages  are  the 
following: — the  expense,  after  the  first 
establishment,  would  be  trifling — a ball 
might  be  sent  off  every  hour  in  the  day 
without  additional  expense,  and  were 
such  a plan  adopted  for  the  post-office, 
letters,  if  even  as  long  on  the  rood,  might 
arrive  at  their  destination  sooner— the 
rapidity  the  balls  would  travel,  say  10  or 
12  miles  an  hour,  and  I should  thiuk 
more. 

Yours,  &c.  Mercurius. 

P.S. — Of  course  there  would  be  two 
tubes  on  each  road,  one  with  a stream 
from  A to  B,  the  other  from  B to  A. 

M. 

comparative  profits  of  discounting 

AND  INVESTING  MONEY  AT  COMPOUND 

INTEREST. 


(Answer  to  Question  1,  p.  62,  vol.  xv.) 


Question. — A banker  discounts  bills  at 
equal  intervals,  so  as  to  have  four  returns  of 
his  money  in  the  year.  B improves  an 
equal  sum  at  compound  interest , payable 
quarterly.  Suppose  both  to  have  the  same 
interest  for  their  money , how  much  richer 
will  the  banker  be  than  Bt  at  the  end  of  20 
years.  And  give  an  example  in  numbers , 
when  the  first  principal  of  each  is  £ 1 0,000, 
n = 20,  and  the  rate  per  cent,  per  annum  5. 

Answer  by  S.  E.  Erickson , Pupil , Man- 
sion House , Hammersmith , the  Pro- 
poser. 


First.  Assume  £10,000  =a,n  = num- 
ber of  years,  r = the  interest  of^jGI  per  one 

I ear,  h =,  number  of  returns  the  banker 
ad  of  his  money  in  the  year,  x =*  to  the 
sum  be  received  at  the  first  return.  Then, 
by  the  banking  system  of  discounting, 

x — — ~ a,  from  which  x = a f ^ 
h ’ M-*7 

assume  a ^ andy,  the  sum  he 

received  on  the  second  return  of  his 
money ; therefore,  y = b zz 

a same  way  a( 

= amount  at  the  end  of  the  first  year, 
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w‘  • (jpr,) 


h \hn 


or  log.  (A  — Jog.  (A  — r)  hn  -f-  log.  a zz 
log.  of  the  amount  for  n years. 


ruTtnv  tbits  op 

. . \ By  B,  of  PahmmA. 

Given  cos.  A.  sin.  B -|-  sin.  B lin . A. 
cos.  B.  sin.  B = sin.  A.  cos.  B — cos.  A. 
sin.  B.  But  sin.  A.  cos.  B — cos. 'A  — 
B = sin. 


amount  for  n years; 


Calculation. 

Log.  A (4) 0-6020600 

Log.  (A  — r)  (3*96)  0 596697 1 

00064629 
hn  80 


Log.  a (10000) 

• 27364*7  log. 


0*4370320 

4 


4*4370320 

' or  JE27354  14r.  llic  amount  the  banker 
'had  at  the  end  of  20  years. 

Second.  Let  It  zz  amount  of  £1  for 

part  of  a year.  Then,  by  the  princi- 
ples of  compound  interest,  aR*"  zc 
. amount,  or  log.  R x An«j-  log*  a ss  log. 
of  the  amount,  where  A = 4 n zz  20  a = 
10000  and  H=  1*0125. 

\ r..  it  . ' . 1 

. . Calculation. 


Leg.  R (1-0125) 

; - ' hn 


Log.  a (l  0000) 


0-0053960 

80 

0 4316000 

4 •> 


27014-09,  log.  4*4316000 
t * , » * 

or  JG27014.  13?.  9$d.  amount  of  B.  prill" 
cipal  4i.  the  banker  is  richer  than  B.  by 
(27854..  14..0 — 27014.. 13..94)jC340. 

[Also  answered,  but  not  correctly,  by 
L.  E.  T.  and  a Reader  at  .Newark. — 
;euitj  „ : 

Solution  of  the  Second  Mathematical 
Question,  p.  62,  vol.  xv. 

. < . 

Question. — Suppose  cos.  A.  sin.  D -f- 
' sin.  H zt  sin.  A.  cos.  B ; to  determine  the 

relation  between  the  ar<;s  A and  B. 

* * . • 

Answer  bp  G.  S . 

t it 

• • * -•*»».% 

Sinoe  cos.  A.  sin.  B + sin.  B = sin.  A. 

cos.  B.  By  transposition,  sin.  A.  cos.  B — • 

cos.  A.  sin.  B zz  sin  B.  But  by  a well- 

known  theorem,  sin.  A.  Cos.  B — cos.  A. 

sin.  B = sin.  (A  — B) sin.  (A  — B)  zz 

sin.  B .*,  A is  double  B. 


sm.  tJ  = sm.  A — B is  a well-known 
formula  in  trigonometry; sin.  B zz  sin. 

A — 13,  A = 2 B. 

[We  have  been  also  favoured  with  a 
good  solution  of  this  question  from  Kin- 
claven  ; but  it  is  longer  than  both  of  the 
preceding  answers,  and  not  so  simple. 
'Ihat  of  A.  B.  C.  jun.  is  no  solution  at 
all.— :Eoit.3 

.LORD  COCHRANE  AND  MR.  ALEXANDER 
GALLOWAY  V.  MESSRS.  BRAITH  WAITE 
AND  ERICSSON.  >.  .t* 

The  opinion  of  Lord  Chancellor  Lvnd- 
hurst  in  tins  case,  has  been  fully  *con- 
• finned,  by  the  result  of  a trial  at  common 
law,  on  Tuesday  last.  The  Lord  Chief 
-Justice  Abbott  charged  the  jury  to  the 
-effect,  that  the  inventions  of  the  two  pat- 
ties were  entirely  dissimilar,  and  the  jury 
.found  accordingly. 


Future  State  of  Intellectualutt , &jC. — Sir.  Yoor 
correspondent,  Mr.  Mackinuop,  iu  No.  410,  p.  256, 

‘ has  ventured  an  assertion  at  to  my  opinion  on  a fu- 
, ture  state,  for  which  be  has  no  authority,  I have 
referred  to  the  Number  (366)  to  which  he  alludes, 
and  cau  find  nothing  to  bear  him  nut  in  such  a con- 
, elusion.  Indeed,  I do  not  recollect  ever  to  have 
ventured  an  opinion  on  the  subject.  It  is,  however, 
'supposed  by  m»ny  learned  and  pious  persons,  “ that 
in  a future  state  we  shall  obtain  progressively  a de- 
.gree  of  knowledge,  far  superior  to  that  aeguired  in 
our  present  state."  But  in  respect  to  sensualists,  I 
“do  not  recollect  ever  to  have  seen  or  heard  an  opi- 
nion  similar  to  that  stated  by  Mr.  Mackinnon.  For, 
according  to  this  doctriue,  I do  not  see  the  utility  of 
their  ehtering  into  a future  state  at  all ; it  being, 
. moreover,  contrary  to  tire  information  given  us  in  the 
Sacred  Scriptures.  The  Mechanics*  Magaaiae  is  not 
a proper  vehicle  for  theological  controversy ; but  I 
" feel  myself  justified  in  refuting  the  opinion  formed 
by  your  correspondent  in  the  present  case.— Yours, 
dec.  J.  Uttimg,  Lynn  Regie,  June  21,  1B31. 


INTERIM  NOTICES. 

Mr.  J.  E.’s  communication  is  intended  for  in- 
sei  tion. 

Communications  received  from  Mr.  J.  Smith — Aa 
old  Sailor — Mr.  Baddeley — Messrs,  ltedfern— Sax. 
ala— A Professor  of  Useful  Know  ledge  — J.  R. 
(Ed in.) — Ed.  Vocis  Rationis — Trebor  Valentine— 
Mr.  Nutt— Nemo,  Juu.— A Painter — Mr.  Uuiag — 
R.  C.  Jun. 

■ n I I*  ' — - — — 1 tssss 

LONDON:  Published  by  M.  SALMON,  at  the 
Mechanics’  Magazine  Office,  Wine-office-court, 
Fleet  Street,  where  Communications  (post  paid) 
are  requested  to  be  addressed. 

M.  SALMON,  Printer,  Fleet  Street. 
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* 

Mli  NUTT* *S  BEE-SYSTEM. 

* 

' Sir, — I bare  received  several  letters 
since  my  last  communication  to  your  ex- 
tensively-circulated journal,  calling  on 
roe  to  make  known  a little  more  ex- 
plicitly, through  the  same  medium,  my 
intentions  in  regard  to  the  publication  of 
my  Treatise  on  the  Management  of  the 
Honey  Bee.  The  writer  of  the  last  of 
these  (“  A Friend**)  desires  I will  state 
how  many  subscribers  will  suffice,  and 
also,  whether  in  the  event  of  the  re- 
quisite number  not  being  obtained,  I 
would  he  content  to  take  a sura  for  the 
manuscript.  [ need  scarely  say,  Sir, 
that  I have  no  intention  of  disposing  of 
the  manuscript  for  the  private  benefit  of 
any  one  individual ; but  as  soon  as  my 
subscription  list  contains  600  names,  and 
the  money  is  paid  to  any  of  the  gentle- 
men named  at  the  close  of  this  letter,  1 
will  send  it  to  press  and  print  a thousand 
copies,  for  the  use  of  the  subscribers  and 
the  public  at  large.  I have  already  ob- 
tained 225  subscribers,  so  that  only  275 
more  are  required.  Every  person  who 
has  purchased  any  of  my  hives  is  enti- 
tled, in  the  meanwhile,  (always  paying 
the  postage  of  his  letters)  to  the  fullest 
information  respecting  my  Apiarian 
plans  , 

So  many  of  my  hives  are  now  in  use 
in  different  parts  of  England,  that  the 
manner  of  their  construction  can  no 
longer  he  considered  a secret ; and  to 
that  extent  merely,  I can  have  no  ob- 
jection to  give  at  once  every  explanation 
in  my  power.  I desire  only  that  it  may 
he  kept  in  mind,  that  much  more  than  a 
knowledge  of  the  right  mode  of  con- 
struction, is  necessary  to  him  who  would 
realize  the  full  benefits  of  my  system  ; 
for,  as  more  than  one  piratical  imitator 
has  proved  to  his  cost,  it  is  not  the  ma- 
chine which  works  the  bees,  but  the  bees 
that  work  the  machine. 

The  first  of  the  accompanying  sketches* 
gives  a general  view  of  an  Apiary,  which 
I have  constructed  for  her  Grace  the 
Duchess  of  Leeds,  at  Hornby  Castle  in 
Yorkshire.  The  second  exhibits,  in  de- 
tail, the  construct!  jn  of  a single  hive.  A 
is  what  I call  the  pavilion — B the  ele- 
vation glass — C the  communication  boxes 
— D the  dividing  slides — E the  ventilators 


k 

• See  preceding  page. 


— F the  contributors — G the  feeder — H 
the  octagon— -111  the  windows — 1,2,3, 
and  4,  tin  slides,  which  cut  off  any  com- 
munication between  the  pavilion,  and  the 
several  necessary  drawers,  glasses, 

Scc.y  See. 


The  pavilion.  A,  is  first  stocked  by  m 
community  of  bees.  The  slides,  D,  and 
also  the  tin  slide  under  B marked  l,are 
kept  closed  until  the  bees  nearly  fill  the 
box  A.  As  soon  as  any  symptoms  of 
swarmiog  present  themselves,  the  natu- 
ral inference  must  he  that  more  room  is 
wanted ; you  should  then  draw  out  the 
tin  slide  beneath  the  bell-glass  marked  1, 
which  will  immediately  throw  open  a 
new  room,  or  chamber  which  the  bees 
will  not  be  slow  in  occupying,  and  filling 
with  their  sweets.  If  at  the  same  time, 
either  of  the  collateral*  slides,  D,  are 
drawn  up,  it  will  be  found  that  the  bees 
will  refuse  to  go  up  into  the  glass,  and 
continue  their  labours  in  the  collateral 
box,  in  preference  to  the  elevated  glass. 
Instead  of  carrying  the  produce  of  their 
industry  into  the  garret,  they  wisely 
prefer  the  more  convenient  store-room 
offered  to  them  on  the  lower  floor.  I 
have  ascertained  this  to  be  a general  law 
of  their  economy  by  more  than  a thou- 
sand observations  and  trials.  Year  after 
year,  I have  put  the  matter  to  the  test  of 
experiment,  and  the  result  has  been  al- 
ways the  same. 

To  provide  a place  of  privacy  for  the 
queen  bee,  is  a point  of  the  first  import- 
ance. And  why?  Because  she  requires 
seclusion  and  quiet  to  carry  on  tire  work 
of  propagation;  like  the  birds  of  the 
field,  she  will  not  propagate  whilst  imme- 
diately under  the  eye  and  controul  of 
roan.  She  accordingly  invariably  pre- 
fers the  middle  box  to  any  of  the  side 
ones,  or  the  glass,  for  her  royal  abode. 
She  is  doubtless  also  influenced  in  her 
choice,  by  the  circumstance  of  its  being 
the  wannest  part  of  the  hive.  The  at- 
mospheric air,  which  enters  by  the  cylin- 
drical ventilators,  E,  cools  the  tempe- 
rature of  side  boxes  so  much,  that  they 
are  not  in  the  condition  nature  requires 
to  bring  the  young  larv®  to  perfection ; 
though,  at  the  same  time,  they  are  warm 
enough  to  fonn  most  desirable  store- 
rooms for  the  treasured  sweets  of  the 
community. 

By  tliis  mode  of  management,  all  ne- 
cessity for  swarming  is  entirely  avoided. 
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and  the  fullest  scope  given  to  the  In 
dustry  of  this  Wonderful  insect. 

“To  wotks  of  nature  join  tl«  works  of  m»n. 

To  show  by  art  improved  what  nature  ran. 

Nature's  great  efforts  can  no  further  tend  ; 
tier*  fixed  l et  uillats.  all  her  labours  eud.** 

IW«. 

There  is  nothing  of  the  driving,  lor- 
ciug,  or  destroying  system  in  my  prac- 
tice. It  rests  on  a liberal  principle  of 
cultivation,  of  which  the  bases  are  cha- 
rity and  humanity.  The  indefatigable 
labours  of  these  noble  insects  ought  to 
soften  our  feelings,  and  to  make  us  more 
regardful  of  their  well  being.  They 
yield  us  all  their  treasures — why  should 
we  exact  the  sacrifice  of  their  lives  also? 
Wherefore  lay  the  axe  to  the  tree  that 
.produces  such  good  fruit  ? Is  it  not 
better  to  gather  while  we  may,  from 
its  branches,  and  let  the  root  live  ? It  is 
not  the  least  striking  characteristic  of  my 
hives,  that  you  can  by  a single  touch 
immediately  separate  any  part  of  the 
produce — even  in  the  most  vigorous  time 
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of  the  gathering  season- — w ithout  either 
danger  or  inconvenience  to  the  operator. 

I remain,  with  many  thanks  for  the 
very  honourable  way  you  have  given 
publicity  to  my  communications  on  this 
important  subject,  Sir, 

Your  obedient  Servant, 

Thomas  Nutt, 

Haul  ion  Chapel,  near  Spalding, 

Lincolnshire.  July  3,  11131. 
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beechey’s  voyage  to  tub  pacific.* 

• Two  large  quartos  (and  there  is  to  be 
an  appendix  of  another  big  volume  or  so 
besides)  are  almost  too  much  to  infict 
upon  the  public  on  the  subject  of  a voy- 
age of  no  very  extraordinary  interest,  and 
in  which  no  important  discoveries — in- 
deed, no  discoveries  at  all — were  made. 
We  do  not  know  which  is  the  better  sys- 
tem— the  old  one  of  the  Daxnpiers  and 
Rogerses,  who  saw  all  the  wonders  of  the 
world,  and  were  able  to  bring  home  but 
a scanty  account  of  them — or  that  of  our 
modern  accomplished  navigators,  who, 
with  their  pens  behind  their  ears,  and 
their  pencils  in  u the  hand  of  a ready 
sketcher,”  take  note  of  even  the  minutest 
occurrence,  and  can  elaborate  a thump- 
ing book  on  a voyage  to  the  Isle  of  Man. 
Not  that  we  mean  to  assert,  that  Captain 
Beechey's  work  is  totally  destitute  of  no- 
velty of 'information — all  that  we  mean 
to  hint  is,  that  the  said  novelty  and  in- 
formation had  belter  hare  been  com- 
pressed into  the  modest  dimensions  of  a 
moderate  octavo,  than  dilated  imp  two 
enormous  heavy  quartos,  especially  as 
the  plates  could  have  borne  without  in- 
jury a reduction  to  half  their  present 
inconveuient  size,  and  the  purchasers 
would  not  hare  grumbled  to  pay  half  the 
present  inconvenient  price. 

Captain  Beechey  (a  sou,  we  believe,  of 
the  veteran  R.  A.)  was  dispatched  in  the 
Blossom,  in  May,  1825,  to  the  Pacific,  to 
render  what  assistance  might  be  neces- 
sary to  one  of  the  numberless  Polar  Ex- 


•  Narrative  of  a Voyage  to  the  Pacific  and  Been, 
i ng's  Strait,  to  Co-operate  with  the  Polar  Expedi- 
tion*: performed  iu  H.  M.  S.  Blossom,  under  the 
command  of  Captain  F.  W.  Beechey,  It.  N.  &c. 
in  the  years  18*5.  2fi,  Vf,  Published  by  Autho- 
rity of  the  Lords'  Commissioners  of  the  Admiralty. 

London,  MB1;  Colburn  and  Bentley;  4to.  with 
Plate*;  S Parts  (Volumes)  |>p.  742.  ' 


peditions  of  Parry  and  Franklin.  At 
they  failed,  he  of  course  had  to  return  as 
wise  as  be  went — with  regard  to  the 
prime  object  of  bis  voyage — but  with 
some  very  interesting  additions  to  our 
stock  of  information  on  that  very  inte- 
resting subject,  the  islands  of  the  8outh- 
ern Ocean.  As  we  observedf  when  review- 
ing Cooley '8  Maritime  and  Inland  Dis- 
covery, Captain  B.  has  given  many  fur- 
ther and  later  particulars  of  the  half- 
European  colonists  of  Pitcairn’s  Island 
than  are  derivable  from  any  other  source. 
Indeed,  his  notices  of  this  island  and  its. 
inhabitants  (the  descendants  of  the  muti- 
neers of  the  Bounty^  form  the  most  at- 
tractive parts  of  his  bulky  volumes  ; and 
as  few  mechanics  can  have  access  to  the 
work  itself,  we  .shall  offer  no  apology  for 
the  length  of  our  extracts  from  this 
portion. 

Our  navigators  came  in  right  of  the 
islands  in  the  December  of  the  first  year 
of  their  voyage.  They  t*ere  instantly,  as 
may  be  supposed,  earnestly  on  the  look- 
out for  some  indications  of  Adams  and 
his  colony.  At  length  a canoe  appeared 
in  right,  and  began  to  near  the  ship* 
The  rest  we  shall  let  Captain  Beechey 
tell  in  his  own  words 

**  Before  they  ventured  *0  take  hold  of 
the  ship,  they  inquired  if  they  might 
come  od  board  ; and  upon  permission  be- 
ing granted,  they  sprang  up  the  side  and 
shook  every  officer  by  the  hand  with  un«> 
disguised  feelings  of  gratification. 

**  The  activity  of  the  young  men  out- 
stripped that  of  old  Adams,  who  was  con- 
sequently almost  the  last  to  greet  us.  He 
was  in  his  65th  year,  and  was  unusually 
strong  and  active  for  his  age,  notwith- 
standing the  inconvenience  of  considerable 
corpulency.  He  was  dressed  in  a sailor** 
shirt  and  trousers,  and  a low-crowned 
hat,  which  he  instinctively  held  in  hi» 
hand  until  desired  to  put  It  on.  He  still 
retained  his  sailor’s  gait,  doffing  his  hat 
and  smoothing  down  his  bald  forehead 
whenever  he  was  addressed  by  the 
officers. 

“ It  was  the  first  time  he  had  been  on 
board  a ship  of  war  since  the  mutiny,  and 
his  mind  naturally  reverted  to  scenes  that 
could  not  fail  to  produce  a temporary  em- 
barrassment, heightened,  perhaps,  by  the 
familiarity  with  which  he  found  himself 
addressed  by  persons  of  a class  with  those 
whom  he  had  been  accustomed  to  obey. 
Apprehension  for  his  safety,  formed  uo 
part  of  his  thoughts:  he  had  received  too 
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many  demonstrations  of  tlic  good  feeling 
that  existed  towards  him,  both  on  the 
part  of  tiie  British  Government  and  of  in- 
dividuals, to  entertain  any  alarm  on  that 
head  ; and  as  every  person  endeavoured 
to  set  his  mind  at  rest,  he  very  soon  mado 
himself  at  home.* 

**  The  young  men,  10  in  number,  were 
tall,  robust,  and  healthy,  with  good-na- 
tured countenances,  which  would  any 
where  have  procured  them  a friendly  re- 
ception ; and  witli  a simplicity  of  manner 
and  a fear  of  doing  wrong,  which  at  once 
prevented  the  possibility  of  giving  of- 
fence. Unacquainted  with  the  world, 
they  asked  a number  of  questions  w hich 
would  have  applied  better  to  persons  with 
whom  they  had  been  intimate,  and  who 
had  left  them  but  a short  time  before, 
than  to  perfect  strangers;  and  inquired 
after  ships  and  people  we  had  never  heard 
of.  Their  dress,  made  up  of  presents 
which  had  been  given  them  by  the  mas- 
ters and  seamen  of  merchant-ships,  was  a 
perfect  caricature.  Some  had  on  long 
black  coats,  without  any  other  article  of 
dress  except  trousers;  some  shirts  with- 
out coats  ; and  others  waistcoats  without 
either;  none  had  shoes  or  stockings; 
and  only  two  possessed  hats,  neither  of 
which  seemed  likely  to  hold  long  to- 
gether.”— P.  49—50,  vol.  i. 

All  this  is  very  characteristic  and 
amusing,  especially  the  involuntary  re- 
turn to  old  and  long- abandoned  habits  by 
Adams;  for  this,  however,  there  might 
possibly  be  another  motive — it  seems  he 
wished  Captain  Beechcy  to  induce  the 
British  Government  to  remove  the  colony 
to  some  more  extensive  and  commodious 
spot — for  no  very  deep  acquaintance  with 
the  doctrines  of  Malthus  must  lead  to  the 
conviction,  that  u population”  must  soon 
begin  to  “ press  on  the  means  of  subsist- 
ence” iu  an  island  not  more  than  two  miles 
in  length,  and  from  which  the  inhabit- 
ants have  no  means  of  removing.  Adams 
himself,  according  to  the  note,  has  died 
in  “ the  scene  of  his  glory but,  it 
seems,  his  request  is  about  to  be  com- 
plied with,  in  the  removal  of  the  rest  of 
the  Pitcairn  Islanders.  Wherever  they 
may  go,  they  can  hardly  he  more  artless 
and  inoffensive  than  in  their  native  place. 

But  we  are  proceeding  too  rapidly  ; as 
yet  we  have  ouly  seen  the  natives  on 
board  the  Blossom — let  us  now  convey 
the  officers  of  the  Blossom  on  shore. 

* " Sinre  the  MS.  of  Um  narrative  w M sent  to 
press,  intelligence  of  Adams'  death  has  been  com- 
municated to  me  by  our  Consul  at  the  Sandwich 
Islands." 


Here,  soon  overcome  by  the  fatigues  of 
landing  and  walking  to  the  village  along 
a rode  path  among  the  rocks,  they  retire 
to  rest: — 

“ We  were  shown  to  tho  beds  pre- 
pared for  us.  The  mattress  was  com- 
posed of  palm-leaves,  covered  with  native 
cloth  ; the  sheets  were  of  the  same  mate- 
rial ; and  we  knew,  by  the  crackling  of 
them,  that  they  were  quite  new  from  the 
loom,  or  beater.*  The  whole  arrange* 
meat  was  extremely  comfortable,  and 
highly  inviting  to  repose,  which  the 
freshness  of  the  apartment,  rendered  cool 
by  a free  circulation  of  air  through  its 
sides,  enabled  us  to  enjoy  without  any 
annoyance  from  heat  or  insects.  One  i«- 
terruption  only  disturbed  our  first  sleep; 
it  was  tiie  pleasing  melody  of  the  evening 
hymn,  which,  after  the  lights  were  put 
out,  was  chaunted  by  the  whole  family  in 
the  middle  of  the  room.  In  the  morning, 
also,  we  were  awoke  by  their  morning 
hymn,  and  family  devotion.  As  we  were 
much  tired,  and  the  sun’s  rays  had  not 
yet  found  their  way  through  the  broad 
opening  of  the  apartment,  we  composed 
ourselves  to  rest  again  ; and  on  awaking; 
found  that  all  tiie  natives  were  gone  to 
their  several  occupations — the  men  to  of- 
fer what  assistance  they  could  to  our 
boats  in  landii.g,  carrying  burdens  for  the 
seamen,  or  to  gather  what  fruits  were  iu 
season.  Some  of  the  women  had  taken 
our  linen  to  wash ; those  whose  turn  it 
was  to  cook  for  the  day,  were  preparing 
the  oven,  the  pig,  and  the  yams;  and  we 
could  hear,  by  the  distant  reiterated 
strokes  of  the  beater,  that  others  ward 
engaged  in  the  manufacture  of  cloth.  By 
our  bed -side  had  already  been  placed  some 
ripe  fruits ; snd  our  hats  were  crowned 
with  chaplets  of  the  fresh  blossom  of  the 
uono,  or  flower-tree,  (moriuda  ci  trifolia) 
which  the  women  had  gathered  in  the 
freshness  of  the  morning  dew.  Ott  look- 
ing round  the  apartment,  though  it  con- 
tained several  beds,  we  found  no  parti- 
tion, curtain,  or  screens;  they  hud  not 
yet  been  considered  neocssary.  Bo  far, 
indeed,  from  concealment  being  thought 
of,  when  we  were  about  to  get  up,  tho 
women,  anxious  to  show  their  attention, 
assembled  to  wish  us  a good  morning, 
and  to  inquire  in  what  way  they  could 
best  contribute  to  our  comforts,  and  to 
present  us  with  some  little  gift,  which 
the  produce  of  the  island  afforded.  Many 
peraona  would  have  felt  aukward  at  rising 
and  dressing  before  so  many  pretty 
black-eyed  damsels  assembled  in  the  cen- 


* This  is  an  instrument  used  for  tbs  manufacture 
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tre  of  a spacious  room ; but  by  .a  littl 
habit  we  overcame  this  embarrassment, 
and  found  the  benefit  of  their  services  in 
fetching  water  as  we  required  It,  and 
substituting  clean  linen  for  sue  i as  we 
putted  oflf.”— P.  76. 

The  piety  of  these  people  is  extraordi- 
nary ; it  seems  divine  service  is  perform- 
ed every  Sunday,  and  Captain  Beechey 
gives  a rather  ludicrous  description  of  the 
proceedings  on  an  occasion  when  lie  was 
present — when  an  old  sailor,  who  has 
settled  on  the  island  of  late  years,  preach- 
ed or  rather  read  a sermon,  which,  for 
the  better  edification  of  his  hearers,  he 
gave  three  times  over!  And  we  see  hy 
the  above  extract  how*  regularly  they  at- 
tend to  their  daily  prayers  and  praise. 
The  cause  of  this  deep  religious  feeling 
may  be  traced  in  the  history  of  the  muti- 
neers of  the  Bounty  who  escaped  to  the 
island,  which  is  given  with  great  minute- 
ness in  the  work  before  us.  1 1 appears 
that  frightful  massacres  continually  oc- 
curred, until  the  whole  of  the  male  Ota- 
heitans  who  accompanied  them  were  de- 
stroyed. Afterwards  all  the  Europeans 
perished  by  assassination  or  drunkenness 
— (a  vice  they  were  enabled  to  practise 
by  an  accidental  discovery  of  one  of  them 
.that  the  ice-root  afforded  an  ardent  spirit) 
— except  the  patriarch  Ad.uns  and  an- 
other. These. two,  being  naturally  of  a 
serious  turn,  determined  to  bring  up  the 
children,  theu  all  very  young,  in  the 
strictest  religious  discipline— -and  lienee 
has  arisen  the  piety  and  strict  morality  of 
the  Pitcairn  Islanders. 

The  following  description  of  the  vil- 
lage and  the  plan  and  style  of  their 
buildings,  is  well  worth  extracting : — 

“Immediately  round  the  village  ore 
the  small  enclosures  for  fattening  coats, 
pigs,  and  poultry  ; and  beyond  them,  tho 
cultivated  grounds  producing  tho  banana, 
plaiulain,  melon,  jam,  taro,  sweet  pota- 
toes, appaa,  tea,  and  cloth  plant,  with 
other  useful  roots,  fruits,  and  shrubs, 
which  extend  far  up  the  mountain  and  to 
the  southward;  but  in  this  particular 
direction,  they  are  excluded  from  the 
view  by  an  immense  banyan  tree,  two 
hundred  paces  in  circumference,  whose 
foliage  and  branches  form  of  themselves 
a canopy  impervious  to  the  rays  of  the 
situ.  Every  cottage  has  its  out-house 
for  making  cloth,  its  baking-house,  its 
sty,  and  its  poultry-house. 

“Within  the  enclosure  of  palm-trees 
is  the  cemetery,  where  the  few  persons 


who  had  died  oh  the  Island, together  wlftl 
those  who  met  with  violent  deaths.  l*n 
deposited.  ' Besides  the  houses  shove 
mentioned,  there  are  three  br  four  others 
built  upon  the  plantations  beyond  the 

Calm-groves*  • One  of  these,  silaa! ed 
igher  up  the  hill  than  the  village,  be- 
longs to  Adams,  who  has  retired  from 
the  bustle  of  the  hamlet  to  a more  quiet 
and  sequestered  spot,  where  he  erjoy* 
the  advantages  of  an  elevated  situation, 
so  desirable  in  warm  countries:  and 

there  are  four  other  cottages  to  the  east- 
ward, which  belong  to  the  Young*  and 
Quintals. 

“ All  these  cottages  are  strongly  bniU 
of  wood  in  an  oblong  form,  and  thatched 
with  the  leaves  of  the  palm-tree,  beqt 
round  the  stem  of  the  same  branch,  aad 
laced  horizontally  to  rafters,  to  placed 
as  to  give  a proper  pitch  to  the  roofs. 
The  greater  part  have  an  upper  story, 
which  Is  appropriated  to  sleeping,  and 
co»tain[s]  four  beds  built  in  the  angles 
of  th3  room,  each  sufficiently  large  for 
three  or  four  persons  to  He  on.  They 
are  made  of  wood  of  the  cloth-tree,  and 
are  raised  eighteen  inches  above  the 
floor  ; a mattress  of  palm-leaves  is  laid 
upon  the  planks,  and  above  it  three  sheets 
of  the  cloth  plant,  which  form  an  excel- 
lent substitute  for  linen.  The  lower 
room  generally  contains  one  or  more 
beds,  but  is  always  used  as  their  eating- 
room.  and  has  a broad  table  in  one  part, 
with  several  stools  placed  round  it.  The 
floor  is  elevated  about  a foot  from  the 
ground,  and,  ns  well  ns  the  sides  of  the 
house,  is  made  of  stout  plank,  and  not 
of  bamboo,  or  stone,  as  stated  by  Captain 
Folger  ; indeed  they  have  not  a piece  of 
bnenboo  on  the  island  ; nor  hare  they  any 
mats.  The  floor  is  a fixture,  but  the  side 
boards  arc  let  into  a groove  in  tbc  sup- 
porters, and  can  be  removed  at  pleasure, 
according  to  the  state  of  the  weather, — 
nnd  the  whole  side  inay,  if  required,  be 
laid  open.  The  lower  room  communi- 
cates with  the  upper  by  a stout  ladder  in 
the  centre,  nnd  lends  up  through  a trap- 
door  into  the  bod-room.” — Pages  78  9, 
vol.  I. 

With  this  transcript  we  must  reluct- 
antly take  our  leave  of  this  part  of  the 
work,  although,  did  ottr  room  permit,  we 
might  have  continued  to  copy  from  it 
for  some  pages  with  equal  zest.  Next 
to  this,  the  best  part  of  the  volume  (it  is 
facetiously  called  only  one  volume , al- 
though divided  iuto  two  parts , each  of 
suflicient  magnitude  to  **  brain  an  ele- 
phant”) is  that  which  relates  to  O'.aheite 
and  the  Sandwich  Islands.  In  touching 
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Ml  Otaheite  au(1  describing  the  country, 
our  captain,  or  bis  writing  locum  tenens , 
becomes  politico-economical,  and  thus 
dilates  on  llie  future  prospects  of  the 
.Otaheitans : — 

“The  country  is  not  deficient  in  pro- 
ductions adapted  to  commerce.  The 
sugar-cane  grows  so  luxuriantly,  that 
from  two  small , enclosures  five  tc*ns  of 
white  sugar  are  annually  manufactured 
under  the  superintendence  of  nn  English- 
man ; cotton  has  been  found  to  succeed 
very  will;  arrowroot  or  good  qnality  is 
plentiful  ; they  have  some  sandal-wood, 
and  other  ornamental  woods  suitable  for 
furniture,  and  several  dyes.  Besides 
these,  coffee  and  other  grain  might  no 
doubt  be  grown  ; and  t hey  might  salt 
down  meat,  which,  with  other  articles  1 
liave  not  mentioned,  would  constitute  a 
trade  quite  sufficient  to  procure  for  the 
inhabitants,  the  luxuries  which  are  in  a 
gradual  course  of  introduction,  and  to 
make  it  desirable  for  merchant  vessels  to 
touch  at  the  island.  It  is  not  from  the 
poverty  of  the  island,  therefore,  from 
which  they  are  likely  to  feel  inconve- 
nience ; but  from  their  neglect  to  avail 
themselves  of  its  capabilities,  and  employ 
productions  to  advantage.” — Page  225, 
vol.  I. 

This  application  of  the  “ science  of 
civilization'’  to  the  half-barbarous  re- 
gions of  the  Southern  Pacific,  strikes  us 
as  being  rather  comical : it  shows  that 
Captain  Beechey  carried,  like  John  Gil- 
pin’s wife,  “ a careful  mind”  to  the  other 
side  of  the  world ; but  it  is  in  vain  for 
him  to  think  of  instructing  such  skilful 
economists  as  the  Otaheitans — for  did 
they  not,  before  Malthus  was  dreamed  of, 
so  far  see  into  the  mysteries  of  over- 
population, as  to  adopt,  upon  occasion, 
the  most  sensible  means  to  repress  it, 
i.  e.  make  away  with  the  ” surplus,” 
nnd  convert  it  into  food — thus  killing 
two  birds  with  one  stone,  and  avoiding 
the  trouble  and  expense  attendant  on 
emigration ! 

Another  striking  extract,  and  we  have 
done:  talk  of  the  march  of  intellect 
indeed ! it  absolutely  sails  before  the 
wind  at  a hundred  knots  an  hour!  The 
scene,  be  it  remembered,  is  the  Sand- 
j wich  Islands;  until  within  half  a cen- 
tury or  so,  utterly  unknown  to  the  rest  of 
the  world. 

14  At  the  period  of  our  visit  (Jan.  1827) 
there  were  In  Woahoo  several  respect- 
able American  merchants,  in  whose  stores 


were  to  be  found  all  the  necessary  arti- 
cles of  American  mandficftireV  fhe  pro- 
ductions of  the  Chinese  market,  wines, 
’and  almost  every  article  of  sea-slurp. 
There  were  also  two  hotels,  at  whiph  a 
person  might  board  resnectalily  for  ,a 
dollar  a day;  two  billiard  rooms,  otie  of 
which  was  the  property  of  Boki;  and  ten 
or  a dozen  public-houses  for  retaking 
spirits.  The  houses  of  the  chiefq  were 
furnished  with  tatles  and  chairs,  and 
those  belonging  to  Kahumana  with  silk 
and  velvet  sofas  and  cushions.  Kuhu- 
mana  filled  chests  with  the  most  costly 
silks  of  China,  aud  actually  expended 
4,000  dollars  upon  the  cargo  of  one  ves- 
sel. Boki  paid  3,000  dollars  fora  ser- 
vice of  plate  as  a present  for  the  Kin^r, 
notwithstanding  he  had  other  services  in 
his  possession  ; one  of  which  was  of  ex- 
pensively cut-glass  from  Pellatt  and 
Green,  in  London. 

“This  progress  of  luxury  was  attend- 
ed by  an  equally  remarkable  change  In 
the  civil  aud  political  arrangements  of 
tiie  country.  At  the  period  of  our  visit 
the  king  was  always  attended  by  a guard 
under  arms ; a sentinel  presented  his 
musket,  when  an  officer  entered  • the 
threshold  of  the  royal  abode  ; soldiers 
paraded  the  ramparts  of  a fort  mounting 
40  guns;  and  “all’s  well”  was  repeated 
throughout  the  town  during  the  night. 
The  harbour  in  the  spring  and  autumn 
was  crowded  with  foreign  vessels,  as 
many  even  as  50 having  been  seen  there  at 
one  time  ; 5000  stand  of  arms  were  said 
to  be  distributed  over  the  island  ; 300 
men  were  embodied  and  dressed  in  regi- 
mentals; and  the  Sandwich  Island  flag 
was  daily  displayed  by  five  brigs  and 
eight  schooners.  The  islands  had  al- 
ready received  consuls  from  Great  Bri- 
tain and  the  United  States  ; had  concluded 
treaties  of  alliance  with  them ; and  we 
have  just  heard  that  their  spirit  of  enter- 
prise has  induced  them  to  fit  oat,  and 
dispatch  an  expedition  to  take  possession 
of  some  of  the  islands  of  the  New  He- 
brides P.  417,  vol.  2.  „r  . .. 

This  is  **  progressing”  with  a ven- 
geance! We  suppose  by  this  time  the 
opera  is  well  attended  at  Woahoo,  and 
have  no  doubt  it  would  be  a good  spe- 
culation for  Paganini,  to  desert  Europe 
for  a while  for  the  island  of  the  Pacific ! 
Seriously,  this  picture  of  life  in  the 
Sandwich  Islands,  has  much  of  food  in 
it  for  the  philosopher — and,  moreover, 
bears  ample  testimony  to  the  superiority 
of  Great  Britain  in  the  mechanic  arts. 
What  an  association : Pellatt  and  Green, 
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St.  Paul’s  Cbupolj-vard — Woahoo — the  t 
♦King  of  the  Sandwich  Islands — and 
Hold  Boki ! It  takes  one’s  breath 
away! 

We  have  now  glanced  over  the  most 
interesting  parts  of  Captain  Beechey’s 
hig  book : — the  rest  of  it  is  of  another 
calibre,  although  the  particulars  of  the 
visit  to  Loo- C boo  are  very  good.  Alas! 
the  day — our  visions  of  the  only  spot  on 
earth  exempt  from  earthly  evils,  is  ut  an 
end.  Captain  Basil  Hall  reported,  that 
these  happy  people  were  ignorant  of 
weapons  of  war,  and  of  money.  His 
brotlier  captain  convicts  them  of  know- 
ing one,  and  strongly  suspects  them  “ on 
the  other  count.”  Fairy-land  is  to  be 
sought  again. 

And  now  for  the  manner  of  the  work : 
our  readers  must  have  perceived,  by  our 
extracts,  that  the  style  is  not  very  elegant, 
and  often  very  incorrect;  examples  of 
had  grammar  are  numerous;  and  the 
narrative  is  often  too  finely-spun — ver- 
bosity is  its  besetting  sin.  As  we  said 
before,  it  should  have  been  compressed  to 
at  least  half  its  present  bulk: — and  it 
should  also  go  through  the  hands  of 
some  professor  of  the  King’s  English. 
It  is  never  too  late  to  mend;  hut,  unfor- 
tunately, works  jof  this  expensive  kind 
seldom  arrive  at  a second  edition.  As  to 
the  mechanical  gfetting-up,  it  is  excellent, 
although  the  punctuation  has  been  indif- 
ferently attended  to : the  plates  are  in 
the  first  style  of  art,  and  most  of  them, 
especially  a portrait  of  old  John  Adams 
(who  looks  like  a hearty  old  tar,  and 
little  more),  a vifew  or  iwo  of  his  pictu- 
resque island,  and  a view  in  Loo-Choo, 
axe  very  striking* 


mil  woollgar’s  calculator. 

Sir, — The  extensive  utility  of  the  slid- 
ing-rule  will  certainly  become  more  avail* 
able  to  professional  gentlemen  and  others, 
when  Mr.  Woollgar’s  portable  calculator, 
mentioned  in  No.  405  of  the  Mechanics’ 
Magazine  shall  be  offered  for  sale. 
While  1 express  my  approbation  of  this 
new  arrangement,  *J  must  say  it  would 
have  been  more  acceptable  to  myself  and 
a large  class  of  calculators,  if  the  pro- 
perties of  the  Soho  rule  were  combined ; 
but,  as  this  would  require  3 scales  of  sin- 
gle radius  to  act  with  one  of  doable  rap 


dius,  probably  so  desirable  a eembtnatio* 4 ' 
.cannot  be  effected  without  losing  the 
chief  object  in  view— portability.  ( am 

however  of  opinion,  that  the  12-inch 
Soho  rule  may,  by  means  of  a folding- 
joint  in  the  middle,  and  cutting  the  slide 
at  the  division  of  the  two  radii,  be  re- 
duced to  a 6*ineh  length,  abandoning  the 
joint  in  the  present  rule,  by  which  It  is 
extended  from  12  to  24  inches,  and  keep- 
ing the  stock  iu  two  pieces,  each  6 inches 
by  1},  which  will  afford  the  usual  space 
for  tabular  divisors.  Then  on  the  other 
side,  iu  lieu  of  inches  and  their  subdi- 
visions, which  may  be  placed  on  one 
edge,  I would  have  an  inverted  slide  of 
single  radius,  broken  at  3,  to  work  i» 
the  other  grooves  when  required*,  and 
fill  up  tl»e  remaining  space,  except  about 
a square  inch,  with  a table  of  select  spe- 
cific gravities;  this  square  inch  the 
owner  may  appropriate  to  some  particu- 
lar divisors  or  gauge-points ; it  would 
be  a suitable  space  for  the  owner’s  same, 
and,  if  left  open,  useful  for  a pencil 
memorandum,  &c. 

Tours,  &c.  3.  H. 

Mancketttr,  July  3,  1831.  . 


. TEST  FOR  LEAD. 

Sir, — I am  not  aware  of  any  method, 
sufficiently  ready  for  practical  purposes, 
by  which  the  u Manufacturer,  who  ad- 
dresses you  on  the  employment  of  prus- 
siate  of  potass,  as  a test  for  the  presence  of 
lead  (p.  271,  of  your  present  volume)* 
can  distinguish  a precipitate  of  lead  from 
one  of  tin.  1 would  recommend  to  him 
to  abandon  the  use  of  the  prussiate  alto- 
gether, and  to  have  recourse  to  some  test 
of  greater  certainty — hydriodate  of  zinc, 
for  example,  (formed  by  digesting  zinc 
and  iodine  in  distilled  water.)  What 
the  colour  of  the  precipitate  will  be  when 
such  a test  is  employed,  and  lead  is  pre- 
sent, must  depend  on  the  sort  of  acid  pre- 
dominating in  the  particular u compound” 
to  which  your  correspondent  all  odes. 
Of  this,  however,  he  may  rest  assured, 
that  it  willbe  such  a coloured  precipi- 
tate as  he  will  obtain  from  no  other 
metal. — Yours,  & c. 

* 

A Chemist  and  Constant 
Header  • 

Luudon,  July  5,  1831 . * 
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13.  Another  wav  in  which  this  system 
may  be  employed  is  in  comparing  the 
state  of  the  atmosphere  at  different  places 
during  any  part  of  the  year.  As  a par- 
tial example  of  this,  we  give  the  above 
barometrical  charts,  which  may  like- 
wise sene,  in  a small  degree,  to  display 


the  spirit  of  the  system  we  have  above 
recommended.  No.  1 shows  the  varying 
height  of  the  barometer  throughout  the 
month  of  October,  1806,  and  No.  2,  the 
same  for  December,  1806,  in  London  and 
Edinburgh;  the  former  extracted  from 
the  Royal  Society’s  Transactions,  the  lat- 
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ter  from  a private^  journal.  The  vertical 
parallels,  1,.2,  3,  dec.  placed  at  equal 
distances  along  the  base  line  A B,  repre- 
sent the  days  of  the  month ; whilst  the 
horizontal  parallels,  29,  30,  represent  the 
inch-scale  at  the  top  of  the  common  ba- 
rometer. These  lines,  simply  constructed 
in  the  manner  described  in  § 9,  gives  a 
complete  view  of  tbe  fluctuations  of  the 
mercury  during  those  months;  and  we 
are  now  enabled  at  once  to  observe  a 
numberof  interesting  particulars,  such  os: 
-—1st.  In  No.  l,the  general  contourofthe 
curve  at  Edinburgh  and  London  is  simi- 
lar, the  points  m,  »«,  »,  n,  Sec.  haring  a 
similar  relation  to  each  oilier  in  both; 
thus  showing  that  the  same  general 
changes  in  atmospherical  density  when 
extended  simultaneously  over  the  whole 
island.  2nd.  In  No.  2,  there  is  likewise 
a marked  resemblance  between  the  two 
curves,  as  at  tbe  points  aa,  66,  cc.  There 
are,  however,  greater  discrepancies  in 
this  month  than  in  the  former,  more  par- 
ticularly at  the  points  pt  q,  r,  r;  and  we 
find,  accordingly,  on  consulting  the  jour- 
nal, that  the  weather  in  Edinburgh  was 
extremely  inconstant  during  the  last  15 
days.  3.  We  find  in  both  charts  that  the 
mercury  stands  generally  lower  at  Edin- 
burgh than  London.  This  is  more  par- 
ticularly the  case  when  changes  are  great 
or  sudden ; when,  ou  the  contrary,  as  at 
o,  />,  q,  the  mercury  is  undisiurbed,  the 
heights  at  both  places  are  nearly  equal, 
and  the  curves  cross.  4.  The  greater  the 
relative  difference  between  the  Loudon 
and  Edinburgh  curves,  as  at  P,  Cl,  R,  S, 
No.  2,  the  shorter  time  does  it  last; 
whilst  at  M,  N,  Sec.  where  the  duration 
is  less,  it  is  3 or  4 days  before  they  re- 
sume their  parallelisms.  5.  On  the  25th 
of  October,  there  was  a tremendous  storm 
of  wind  in  both  cities  from  the  south- 
west, being  the  same  direction  as  the 
great  storm  of  1703;  and,  indeed,  all  the 
most  tempestuous  winds  blow  nearly  from 
the  same  quarter.  The  rise  of  the  mer- 
cury immediately  previous  to  this  storm, 
as  shown  in  the  chart,  is  very  striking. 
On  the  21st,  the  wind  was  south  east, 
and  it  gradually  veered  round  by  the 
east  to  the  north ; from  thence  during  the 
4 following  days  by  west  to  south-west, 
when  it  blew  a complete  hurricane  during 
the  whole  of  the  25th.  These  changes 
happened  nearly  simultaneously  in  both 
cities ; and  the  rise  of  the  mercury  like- 
wise corresponds  till  the  day  of  the 


storm*  when  the  Edinburgh , barometer 
fell  suddenly,  while  that  in  London  con- 
tinued to  rise.  Rainy  weather,  however, 
followed  immediately  in  the  former; 
whilst  the  wind  likewise  changing,  show- 
ed that  comparatively  local  causes  now 
effected  the  change,  whereas  in  the  for- 
mer they  appear  to  be  general  and  exten- 
sive. The  atmosphere  over  Great  Britain 
had  suffered  a rapid  condensation  from 
the  approach  of  ttie  impetuous  current, 
giving  rise  to  a corresponding  rise  in  the 
mercury.  On  the  4th,  5th,  and  25th  of 
December,  like  storms  of  w ind  happened, 
similar  in  every  respect  to  that  of  Octo- 
ber, excepting  that  those  on  the  4th  arid 
5th  were  not  so  furious,  and,  we  perceive 
accordingly  that  in  chart  2,  the  curve 
lines  immediately  previous  tp  that  date 
exhibit  the  same  relative  changes. . , A 
number  of  other  examples  developed  in 
this  manner  appear  to  authorize  the  con- 
clusion, that  before  every  high  wind  them 
is  a continuous  rise  of  the  barometer  for 
3 or  4 days.  This  rate  is,  however,  not 
without  exceptions;  it  seems  to  depend 
greatly  upon  its  direction,  not  being  ap- 
plicable in  every  case  except  to  the  south- 
west and  north  east  Now,  the  former  is 
by  far  tbe  most  frequent  wind  all  over 
the  kingdom,  and  is  caused  by  tbe  west- 
ern equatorial  currents  reflected  from  the 
heights  of  America,  and  the  latter  by  tbe 
polar  current  combined  with  the  rotation 
of  the  earth ; they  are,  therefore,  of  great 
extent;  and  thus  we  may  perhaps  infer 
that  the  above-mentioned  changes  in  the 
barometer  only  happen  when  the  wind  is 
not  local,  but  extends  over  a wide  range 
of  country. 

14.  These  are  comparatively  few  of  the 
many  interesting  relations  which  would 
thus  be  brought  into  view  if  this  system 
were  prosecuted  to  its  full  extent.  Let  us 
suppose,  for  example,  that  during  one 
month  a complete  and  continuous  me- 
teorological journal  were  kept  at  two 
places  50  or  100  miles  distant,  and  that 
these  were  delineated  l»v  curve  lines;  we 
would  thus  have  5 durable  curves,  corre- 
sponding to  the  indications  of  tbe  alma- 
meter,  barometer,  dec. ; these  compared 
together  by  21,  31,  &c«  would  a fiord 
many  opportunities  for  discovering  innu- 
merable curious  facts  and  general  laws 
(vid.  § 12.)  Were  we  possessed  of  such 
journals  for  any  one  period,  collected  at 
different  places  throughout  the  country, 
we  could  with  the  greatest  facility  con* 


Digitized  by  Google 


1 > „ » \ I 


AVAttlt-Wt)***  AT  LYVN  UKOtl; 


afrhct  map*  in  lire  marther ' formerly  ex- 
plained for  any  number  of  consecutive 
Intervals.  Thus  combining  every  arti- 
fice, and  taking  advantage  of  every  dif- 
ferent modification  of  the  system,  we 
■would  be  enabled  to  represent  the  vary- 
ing changes  of  atmosphere  during  any 
period’ Of  time  and  over  any  extent  of 

country. * 1 '•  * 

’u'  Id.  it  has  been  proposed,  in  a scientific 
periodical,  to  collect  from  different  parts 
tof  the  country  an  exact  account  of  the 
appearance  of  the  sky  throughout  one 
day.  Jf  the  day  were  fixed  upon,  and 
numerous  observers  throughout  the  island 
were  to  undertake  to  observe  the  sky  and 
clouds  every  half  hour,  sufficient  mate- 
rials might  perhaps  be  thus  collected  to 
form  24  maps,  showing  the  situation  and 
‘extent  of  masses  Of  clouds  over  the  whole 
island  at  each  time  of  observation.  » By 
Inserting,  likewise,  the  direction  and  in- 
tensity of  the  wind  on  each  (vid.  § 4),  we 
would  be  enabled  to  discover  under  what 
circumstances  clouds  were  formed,  and 
precipitated  'ao  rain,'  their  motion  and 
changes,  their  attraction  to  mountains, 
&c. ; with  other  interesting  particulars, 
which  might  finally  lead  to  an  extension 
of  our  knowledge  of  electricity,  its  rela- 
tion to  clouds,  and  the  formation  of  the 
-hollow  capsular  particles  of  which  they 
consist.  • All  these  have  been  as  yet  but 
partially  and  imperfectly  explained  ; and 
this  department  of  science  is  capable  of 
being  much  improved  and  - enlarged. 
May  not  such  a design  be  actually  put 
into  execution  P*  ’ 

(To  h eontinud  in  our  most.) 

••  •<*  ; 

. .WSTBH-WOHKS  AT  LYNN  REGIS. 

**  Sir,— In  consequence  of  the  suggestions 
of  Mr.  Baddeley,  p.  296,  it  may  be  ne- 
cessary to  state,  that  the  greatest  pressure 
on  the  mains  in  the  Lynn  water- works  is 
equal  to  a column  of  water  of  about  68 
feet  in  height.  • This  is  the  maximum 
force  exerted  on  the  inains  when  the  en- 
gine is  in  general » corking  order.  But  as 
this  town  is,  as  I before  observed,  nearly 
a dead  level,  and  the  houses  are  nearly, 
if  not  all  of  them,  less  elevated  than  the 
cistern,  this  force  is  therefore  sufficient  to 
produce  a plentiful  supply  of  water  on  all 
occasions  sufficient  to  work  a dozen  fire- 
engines. 

But  if  a greater  force  is  required  to  be 
exerted  on  the  mains  than  is  produced  by 
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the  pressure  of  the  water  in  the  cistern, 
the  Lynn  water- works  are  so  constructed 
as  to  produce  that  effect  when  required. 
The  commubication  between  the  pump- 
boxes,  and  the  cistern  «t  the  top  of  the 
building,  is  cut  off  by  means  of  a slop- 
valve  provided  for  that  purpose.  The 
whole  force  of  the  engine  is  then  exerted 
on  the  mains,  the  pressure  on  which  is  of 
course  equal  to  the  maximum  po.wer  of 
the  engine. 

I beg  to  observe,  that  where  water  Can 
be  obtained,  the  higher  the  situation  the 
more  desirable  for  erecting  water-works; 
or,  at  all  events,  that  the  cistern  is  suffi- 
ciently elevated  to  produce  any  requisite 
force  on  the  mains,  without  increasing  the 
power  of  the  engine  beyond  what  is  re- 
quired to  supply  the  cistern.  For,  if  the 
water  has  to  be  conveyed  to  an  elevation 
above  the  cistern.  it  is  evident  that  it  can 
only  be  effected  by  the  engine ; in  which 
case  it  is  necessary  to  cut  off  the  commu- 
nication with  the  cistern  by  means  of  a 
stop-valve,  as  before  observed.  But  then 
the  supply  of  water  from- the  cistern  (in 
case  of’lires)  to  all  buildings  so  elevated 
would  he  of  no  use  whatever;  and,  as  I 
before  observed,  many  buildings  might  be 
destroyed  before  the  steam  could  he  got 
up,  and  the  engine  set  to  work.  Hence 
the  necessity  of  the  cistern  being  more 
elevated  than  any  point  to  which  the 
water  may  want  to  be  conveyed  is,  I 
think,  sufficiently  evident 
‘ My  remarks  on  the  syphon,  p.  258, 
were  independent  of  the  atmospheric 
pressure,  although  not  so  expressed  at  the 
time.  If,  however,  the  shorter  leg  ex- 
ceeds 33  feet  in  altitude,  the  wafer  will 
not  issue  from  the  longer  leg,  whatever 
its  length  may  be.  That  such  public 
works  in  the  British  metropolis  should  be 
constructed  on  such  a fallacious  princi- 

;le,  affords  matter  for  curious  reflection. 

'here  must  surely  have  been  some  other 
object  in  view  very  different  from  that  of 
deriving  advantage  from  merely  forcing 
the  water  up  one  leg  of  a syphon  and 
down  the  other.  All  that  is  gained  by 
this  plan  being  o loss  of  friction,  ns  Mr. 
Baddeley  justly  observes, — “the  unneces- 
sary friction  of  upwards  of  80  feet  of 
pipe !” 

4 In  regard  to  the  cost  of  erection,  it  may 
be  observed,  that  if  a cistern  is  placed  at 
the  ton  of  the  bnilding,  tiro  pipes  are  re- 
quired. The  pipe  D in  Mr.  Baddeley ’s 
plan  may  be  dispensed  with,  as  a stop- 
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valve  in  the  pipe  E,  similar  to  that  in  the 
Lynn  works,  will  answer  the  same  pur- 
pose  as  if  both  pipes  were  retained. 

Yours,  Sec.  J.  Uxtino. 

Lynn  lUfis,  July  II,  IB31,  , 

. P.  S. — I made  the  plan  of  the  Lynn 
water- works  from  a scale  of  15  feet  to  an 
inch. 

PROCESS  OP  POLISHING  GLASS. 

. Sir, — Whether  it  be  that  there  is  some- 
thing in  the  business  of  the  practical 
optician  that  renders  it  more  than  usual- 
ly difficult  of  explanation  by  writing,  or 
that  those  who  have  written  upon  it  have 
not  been  sufficiently  masters  of  their 
subject,  I have  never  yet  met  with  a 
book  on  this  branch  of  art  which  did  not 
fall  short  of  explaining  many  most  es- 
sential points  of  practice.  I am  not  sur- 
prised, therefore,  to  see  an  inquiry,  ad- 
dressed to  you  from  Oxford,  for  informa- 
tion on  the  subject  (vol.  xv.  p.  271.) 
Neither  am  1 prepared  to  deny  the  truth 
of  the  editorial  remark,  you  have  been 
pleased  to  add,  that  were  we  to  judge 
from  the  specimens  of  bad  polishing 
with  which  the  shops  of  Londou  abound, 
we  must  couclude  that  the  art  of  glass 
polishing  is  not  much  better  known  in 
town  than  in  country.  You  will  per- 
mit me,  however,  to  observe,  that  to 
ascribe  to  London  workmen  all  the  spe- 
cimens of  bad  workmanship  to  be  found 
in  the  shops  of  London  opticians,  would 
be  to  do  them  a great  injustice.  I be- 
lieve that  more  skilful  workers  in  glass 
are  to  be  found  no  where  than  in  this 
metropolis.  But  it  is  a matter  of  noto- 
riety that  strangers  and  interlopers  have 
always  more  than  divided  with  the  na- 
tive workmen  the  supply  of  the  shops. 
The  common  Italian  trampers  have, 
from  the  first,  had  an  entire  monopoly 
of  the  weather-glass  department  $ and 
latterly  the  Birmingham  and  Sheffield 
people  have  been  doing  a great  stroke  of 
business  in  the  spectacle  line.  Large 
quantities  of  eye-glasses  are  imported 
into  London  from  the  north,  (under  the 
general  name  of  crown  glass')  which, 
though  they  have  a very  finished  appear- 
ance, are  found,  on  examination,  to  be 
ground  convex  on  one  side  only,  and  to 
be  thus  wholly  unfit  for  accurate  vision. 
Being  sold  cheap,  however,  they  find 
ready  customers  among  the  poorer 
classes  of  people  ; but  few  of  whom  are 

* r A 


able  to  detect  the  cheat  that  is  played 
upon  them,  /niete^glaeaes  are  ground 
and  polished  by  machinery— *nd  so  also 
is  now  almost  every  sort  of  glass  for 
ordinary  purposes ; but  it  is  worthy  of 
observation,  that  no  machine  has  beea 
yet  devised  that  car)  produce  a good  ob- 
ject-glass for  an  astronomical  telescope. 
It  is  found  that  the  human  hand  alone  is 
capable  of  the  variety  and  delicacy  of 
motion  requisite  to  give  an  object-glass 
its  exact  form  and  due  polish.  ->  Let  not 
the  reader,  however,  be  betrayed  by  this 
remark  into  giving  credence  to  such  ab- 
surd pretensions  as  the  following  anec- 
dote will  illustrate.  Some  years  ago,  a 
friend  of  mine  called  on  a certain  maker 
of  “ Patent  Spectacles,"  about  which  a 
great  stir  was  made  at  the  time,  and  for 
which  just  four  times  the  ordinary  price 
was  charged.  “ Pray,  Sir*"  said  my 
friend,  “ in  what  consists  the  difference 
between  your  patent  glasses  and  the 
common  ones." — “ Difference,  Sir ! oh, 
all  the  difference  in  the  world.  Tbe 
common  glasses  you  must  know.  Sir, 
are  ground  iu  a heap  in  a sort  of  bowl, 
while  mine  are  ground  singly." — “And 
that  is  all  the  difference  ?’* — •*  Yes,  »IL" 
— “ Then,  Sir,  I may  as  well  save  the 
money  I meant  to  spend  with  you,  for 
ou  must  know,  or  at  least  you  ought  to 
now,  that  all  spectacle-glasses  are  tbe 
better  for  being  ground  in  a quantity 
together,  as  each  helps  to  give  the  true 
form  to  the  other."  Notwithstanding 
the  emptiness  of  this  man's  pretensions, 
1 have  heard  that  he  made  a good  fortune 
by  his  ••  patent,"  and  that  the  delusion 
is  even  now  carried  on,  though  not  to 
so  profitable  an  extent  by  his  successor. 

But,  to  return  to  your  Oxford  corre- 
spondent, Mr.  Lawson ; — he  will  please  be 
informed,  that  glass  for  optical  purposes 
— to  which  he  seems  particularly  10  al- 
lude— is  polished  in  various  ways.  Tbe 
usual  way  is  to  polish  with  felt  or  lap,  as 
it  is  called ; sometimes  woollen  superfine 
cloth  is  employed;  at  others,  sarseuet; 
but  the  best  polisher  of  all  is  one  of  pitch, 
though  perhaps  the  most  difficult  of  use. 

A most  important  thing  to  be  attended 
to  is,  that  the  gloss  shall  be  property 
smoothed.  This  is  done  by  flour  emery, 
which  for  this  purpose  is  washed,  and  di- 
vided into  six  different  degrees  of  fine- 
ness; the  first  is  allowed  lo  settle  one 
minute,  the  second  two  minutes,  and  so 
on  to  the  last,  which  may  settle  for  an 


Digitized  by  Google 


PRINCIPLES  OP  LOC0MOT10IK 


hour  or*  two.  The  glass  cannot  he 
smoothed  too  fine  in  order  to  obtain  a 
quick  polish,  which  is  desirable  in  all 
eases  where  accuracy  is  required,  but 
more  especially  for  the  object-glasses  of 
telescopes. 

The  jwlisher  should  correspond  exactly 
in  spherical  form  with  the  grinding-tool 
on  which  the  glass  is  smoothed.  With 
respect  to  the  motion  or  stroke  made  by 
the  band,  it  must  he  that  of  an  ellipsis, 
in  some  cases,  however,  it  is  required  to 
have  recourse  to  a cross-stroke  in  a direct 
line.  In  order  to  affect  tlie  centre  of  the 
glam  if  it  be  a convex  one ; and  in  others 
to  a circular  motion,  to  affect  the  outer 
edge,  where  that  is  needful.  The  case  is 
the  reverse  with  regard  to  concave  lenses. 

1 The* 1 composition  - in  general  use  for 
polishing  is  the  oxide  of  tin,  or,  as  it  is 
more  commonly  called,  putty.  Some  use 
the  oxide  of  iron,  or  Tripoli  powder. 

uli  in*'.  ••;  Yours,  &c.  J.  Smith. 

H,  Bmkflmtti  tfw-iW. 

. - 

l\f  , * **!*#•  • 

• < PRINCIPLES  OF  LOCOMOTION. 

Sir, — My  theory  of  locomotion  being 
new/  is  a fair  reason  for  superficial  ob- 
servers doubting  its  truth  and  disbeliev- 
ing it.  I wish  the  Society  of  Civil  En- 
gineers would  examine  it. 

"I  have  several  times  had  occasion  to 
notice  the  circumstance  of  a man  at- 
tempting to  lift  himself  off  the  ground  in 
a basket.  The  disciples  of  this  basket 
sehool  of  motion  are  not  few:  I notice 
some  In  yonr  Magazine,  see  P.  H.  G., 
page  423,  vol.  13, : and  “ Practicus,** 
page  176,  vol.  14.  1 have  encountered 

several,  one  of  whom  lias  been  incau- 
tious enough  to  take  out  a patent  for  his 
basket!  and  your  correspondent,  Mr. 
George  Chapman,  No.  411,  p.  251,  is 
another  of  the  number. 

Before  he  had  condemned  anything 
as  a u delusion/*  he  should  have  taken 
pams  to  prove  that  his  own  ideas  were 
not  a delusion.  He  says,  “Saxula  has 
totally  Overlooked  this  upward  pressure.” 
Certainly,  if  there  be  such  a thing  in 
locomotive  action,  os  upward  pressure, 
not  Counteracted  by  downward  pressure, 
theory' Is  wrong.  It  is  well  known, 
and  sb^wh  hi  daily  practice,  that  it  is 
immaterial**  whether  the  cylinders  be 
placed  in  an  upright,  horizontal,  or  dia- 
gonal position  on  the  carriage.  Suppose, 
lor  the  soke  of  my  argument,  that  the 
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cylinders  be  placed  horizontally,  where 
then  is  the  upward  pressure?  - Or,  sup* 
pose  the  carriage  be  propelled  by  open* 
topped  cylinders,  without  lids,  and  with 
vibrating  beams  on  the  aim usp eric  prin- 
ciple, where  is  then  the  upward  pressnre 
against  the  “lid  of  the  cylinder?”  If 
there  were  really  any  effective  direct  up- 
ward pressure,  it  must,  of  course,  lift  part 
of  the  weight  of  the  machine  off  the 
ground,  like  as  Mr.  Chapman's  left  hand 
lifted  part  of  the  weight  of  the  wheel, 
when  he  applied  it  to  the  centre  Gr, 
whilst  he  was  standiug  on  the  ground ; 
had  he  stood  on  the  carriage,  he  conla 
not  have  lifted  the  wheel  so.  And  if 
there  be  direct  effective  upward  pressure,* 
to  lift  part  of  the  weight  of  the  machine 
off  the  ground,  an  increase  of  that  pres- 
sure would  lift  the  whole  of  the  machine 
off,  and  it  would  float  in  the  air,  or  fly, 
which  Mr.  Chapman  himself,  would, 
perhaps,  consider  as  carrying  his  prin- 
ciple too  far  into  the  regions  of  impos- 
sibility. In  fine,  I believe  there  is  not 
any  such  effective  upward  pressure  as  he 
mention*;  and  it  behoves  Mr.  Chapman 
to  prove  its  existence  before  he  assumes 
it  to  overthrow  my  theory,  which  I think 
will  endure  a refining  furnace  of  close 
investigation,  hotter  than  any  of  his  fur- 
naces for  brass  and  iron,  and  shine 
brightest  at  last.  Though  I hope  I shall 
never  be  loth  to  acknowledge  my  error, 
as  soon  as  1 can  be  made  to  see  it  My 
theory  and  experiments  have  cost  me 
many  year’s  pains  and  study,  and  if  the 
theory  be  erroneous,  the  sooner  1 save 
farther  trouble  the  better,  fbr  I am  still 
pursuing  it. 

Your  correspondent,  G.  M.,  of  Bir* 
mingham,  page  256,  says  he  is  “ no  ma- 
thematical calculator;*'  had  he  been  one, 
he  would  have  found,  by  examining  my 
theory,  that  it  is  possible  to  pass  a car- 
riage over  a bar,  10  inches  thick,  by  the 

Kwer  of  one  man.  The  old  mechanical 
ivs  have  settled,  1000  years  ago,  what  a 
certain  power  can  lift  at  a certain  speed  : 
neither  G.  M.  nor  Saxula  can  make  it  do 
more.  The  difficulty  and  curiosity  lay  in 
going  over  an  inch  bar  with  a common 
wheel-barrow,  not  in  doing  it  with  a pur- 
posely-constructed machine. 

Yours,  & c.  Saxula. 

July  5,  1831. 

4 

P.S. — You  have  inserted,  at  page  247, 
only  the  last  half  of  my  reply  to  B.  C.— 
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the  first  was  on  the  sheet  with  ray  letter 
in  answer  to  Mr.  Herapath,  • he. ; bat 
enough  has  been  said  on  the  subject,  if 
B.  C.  will  excuse  its  omission.'  The 
Journe jman  Mechanic’s  machine,  p.  249-, 
could  not  work,  having  only  the  force 
of  a fall  of  water  from  H.  to  B. 

i • ’ • «;  » ■ S.  } 

[The  omission  of  the  first  part  of 
Saxula’s  reply  to  B C.,  was  the  result 
of  an  oversight;  arising,  as  he  rightly 
conjectures,  from  the  circumstance  of  its 
having  been  written  on  the  back  of  ano- 
ther communication  on  a different  sub- 
ject. We  should  have  been  glad  now 
to  remedy  the  omission  ; but  the  maniti 
script  has  been  unfortunately  destroyed. 
Edit.  M.  M.] 

* u » • » . • 

f » * > 

ON  A MORE  ECONOMICAL  AlTLJCATION 
OF  SOLAR  HEAT  TO  THE  PURPOSES  Or 
THE  ARTS. 

Sir, — I have  often  thought  it  was  a 
great  pity  our  government  did  not  present 
Parker’9  Burning  Glass  to  the  Royal 
Society,  or  to  the  Royal  Institution,  in- 
stead of  sending  it  to  the  Emperor  of 
China,  its  value  would  then  have  been 
fully  appreciated  ; but  it  is  now  gone, 
and  [ fear  it  will  be  long  before  the  sci- 
entific world  will  see  another  equal  to  it 
in  size  ; for  die  sum  of  70 Of.  for  a lens 
of  3 feet  9 inches  in  diameter,  or  even 
BO/,  for  a mirror  2 feet  0 inches  in  dia- 
meter, is  like  prohibiting  the  U6e  of  solar 
heat  altogether. 

ft  appears  to  me,  that  as  the  object  is 
mot  to  give  a perfect  image  of  the  sun,  as 
in  the  telescope,  but  merely  to  conceit- 
trate  bis  rays,  the  same  effects  may  be 
produced  with  very  little  expense,  by  in- 
creasing the  aperture,  and  making  use 
•of  the  following  means.  Let  there  he 
two  cast-iron  moulds,  5 feet  in  diameter, 
turned  np  to  the  right  cutve,  and  then 
ground  together  with  sand.  Mirrors  may 
then  be  made,  by  pouring  glue  and  Spa- 
nish  white  on  the  convex  mould,  and 
covering  the  mixture  with  platina  leaf, 
or  silver  leaf,  (which  should  be  mixed 
with  a sufficient  quantity  of  gold  to  pre- 
vent its  tarnishing  in  the  air),  and  then 
burnishing.  Or,  thin  specks  of  copper 
might  be  hollowed  nearly  to  the  shape, 
ana  then  heated  red  hot,  and  pressed  be- 
tween the  moulds.  When  used,  they 


might  be  rubbed  with  nitrate*  #f  mer- 
cury., ami  mercury  itself.'  Or*'Wbat 
would  be  still  better,  they  might  be  made 
of  plated  copper — they  would  then  receive 
a beautiful  lasting  polish.  They  may 
even  be  made  of  broken  lookiug-glas* 
cut  into  the  shape  of  trapeziums.  iNow, 
as  Parker’s  lens  gave  an  image  ef<  the 
sun,  of  one  inch  in  diameter,  it  ia  pro- 
bable that  a mirror,  b feet  in  diameter, 
would  not  give  one  smaller,  • so  that  the 

Irieoes  might  have  au  area  of  *75  square 
nches.  The  exact  proportion  could  he 
ascertained  by  calculation.!'  it  is  ob- 
vious, there  would  be  no  advantage  iu 
cutting  the  pieces  smaller  than  the  solar 
image  would  be  in  a mirror  regularly 
finished.  The  pieces  should  be  laid  close 
to  each  other  on  the  convex  mould*  and 
a paste  of  glue  and  whiiiug.  rolled  out 
and  gently  pressed  on  them,  and  dried 
on  the  mould ; it  could  then  be  strength- 
ened with  iron  wires,  aud  covered  with 
more  of  the  composition,  and  put  is- a 
wood  frame.  „.,s 

Mirrors  might  also  be  made  without 
a mould.  Make  a metal  or  wood-gauge 
of  the,  right  curve ; then  till  the  frame 
with  the  composition  or  plaster  of  Pans* 
■and  work  the  gauge  mu ud  in  the  seme 
manner  as  plasterers  work  the  round 
centres  of  ceilings,  till  the  figure  is  cout- 

J deled  ; when  dry,  fix  the  centre  piecq  of 
ookiug  glass  ; place  a disc  of  pasteboard 
at  the  intended  focal  distance  adjust  the 
next  piece  by  throwing  the  sun’s  rays  on 
the  same  spot ; then  oover  the  latter  piece 
with  a disc  of  paper  the  same  size.  Pro- 
ceed in  this  , way,  by  a<\justing  each 
piece  hy  the  centre  piece  until  complete. 
Or  trapeziums  of  plate,  copper,  about 
6 inches  wide,  might  l>e  pressed  in.# 
small  mould,  then  highly  burnished,  and 
put  together  at  the  back  by  soldering 
Halted  wires  on  them;  this  would  form  a 
very  light  and  cheap  arrangement  ( and 
i should  think  would  be  equal  to  a- silver 
gluss  mirror  of  one  half  the  area.  By- 
the-hye,  this  would  b?  an  important  ex- 
periment to  try,  as  the  pieces  would  na- 
turally form  themselves  into  the  conic 
section,  which  is  best  adapted  for*  burn- 
ing mirror,  whether  it  it  a circle,  an  el- 
lipsis, a parabola,  or  an  hyperbola. . An- 
other advantage  attending  this  mode  of 
proceeding  is,  that  it  should  be  made 
a little  at  a time,  and  used  at  any  stage 
of  the  process,  the  same  as  Dr.  Brewster’s 
polyzonal  lenses.  Lastly,  they  might  be 
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made  of  speculum  metal,  which  would 
he  attended  with  the  following-  advan- 
tages. There  would  he  hut  one  surface 
to  polish  ; neither  would  there  he  any 
refracting  medium  to  pass  through  twice, 
to  stop  any  of  the  rays;  there  would  be 
no  anterior  surface  to  dissipate  any  of 
them;  there  would  he  no  occasion  for 
silvering;  the  material  is  weight  for 
weight  cheaper,  and  more  easily  cast 
into  the  right  form.  The  only  de- 
jection is,  that  they  would  he  heavier 
than  glass  mirrors  ; but  prohahly  not 
heavier  thau  large  glass  burning  lenses 
—they  might  also  he  made  much  thin- 
ner than  mirrors  for  telescopes,  as  a 
little  bending  would  not  he  of  that  con- 
sequence that  it  is  in  a telescope. 

• There  has  been  a great  deal  of  empi- 
ricism displayed  of  late,  with  respect  to 
speculum  metal.  There  is  no  doubt, 
that  it  is  an  atomic  combination  of  two 
parts  of  cooper,  and  one  of  tin ; hut  ns 
the  tin  and  copper  of  commerce  are  not 
pure,  the  proper  proportions  must  be 
ascertained  by  trial.  I have  made  spe- 
culum metal  at  one  m.dting  in  a com- 
mon fire,  and  in  the  howl  of  a tobacco 
pipe,  without  either  silver,  arsenic,  or 
brass,  and  it  exhibited  all  the  requisites 
of  a good  metal,  viz.  line  colour,  free- 
dom from  pores,  line  fracture,  and  a 
high  polishing  capability. 

In  making  a mirror  for  a telescope, 
the  tools  must  be  as  large  as  the  mirror 
to  produ  e an  accurate  figure;  but  as 
this  nicety  is  not  required  in  a burning 
mirror,  the  labour  may  he  much  short- 
ened by  using  tools  of  £ or  j its  dia- 
meter. I am  of  opinion,  that  the  tedious 
process  of  grinding  may  he  very  much 
■accelerated  by  the  use  of  an  acid.  When 
the  emery  is  first  applied  to  the  mirror 
of  a telescope,  the  powder  which  is  rub- 
bed from  the  speculum  soon  cloaks  up 
the  emery,  and  the  effect  ceases;  and,  if 
there  is  any  deep  hollow , it  is  a very  long 
time  before  the  figure  is  perfected  ; Imt 
if  these  hollows  and  the  outside  of  the 
mirror  were  vnrnished,  and  it  were 
placed  all  night  in  a lead  trough  of  di- 
luted acid,  and  a glass  grinder  worked 
in  the  trough  in  the  day-time,  the  me- 
tallic powder  would  he  dissolved  as  soon 
as  formed,  and  the  emery  would  be  left 
to  have  its  full  effect  on  the  high  parts, 
which  I should  think  would  shorten  the 

firocess  full  one  half,  and  there  would  be 
ess  danger  of  creasing  it,  at  the  end  of 


SI* 

the  operation,  by  using  fresh  emery ; a4 
the  trough  would  contain  fine  emery  for 
this  purpose. 

To  return  to  the  large  mirror— after  it 
is  cast  and  annealed,  form  twj  rough 
grinders  of  pewter,  ^ of  its  diameter,  by 
casting  them  on  the  concave  suriace  of 
the  speculum,  and  fix  handles  on  them, 
so  that  two  persons  may  work  by  moving 
round  opposite  to  each  other.  Begin 
with  sand  or  emery,  varuish  the  hollows* 
and  fill  the  concavity  with  diluted  sul- 
phuric and  nitric  acid,  every  night  till  the 
figure  is  completed.  Then  cement  pieces 
of  slate  on  the  grinder’s  figure,  the  slate 
oil  the  speculum  bv  using  some  of  the 
emery  with  the  metallic  powder,  removed 
by  diluted  acid.  The  slates  may  then 
he  used  alone,  washing  the  mud  away 
with  water  till  all  creases  are  removed; 
the  polishing  may  then  he  effected  by 
covering  the  slates  with  silk,  aud  polish- 
ing with  washed  jewellers’  rouge  and  oil 
or  pomatum. 

Yours,  &c.  G.  Dakin. 

Dtrtham t Jmhs  23,  183 1. 


HINTS  FOR  IMPROVING  STREET- PAVING;. 

Sir, — One  of  the  inconveniences  At- 
tending the  improved  system  of  paving 
recently  adopted  in  many  parts  of  the 
metropolis,  is,  the  smooth  surface  of  the 
pavement ; which  renders  it  unfit  for  the 
passage  of  horses,  from  the  difficulty 
these  animals  experience  in  preserving 
their  footing.  In  slight  acclivities— or, 
even  on  level  ground  in  frosty  weather — 
the  horses  slip  and  slide  about,  and  very 
frequently  fall,  being  quite  unable  to  find 
Any  tiring  like  an  abutment,  against 
which  they  can  exert  their  strength. 

At  the  time  Ludgate-hill  was  repaving, 
I foresaw  this  evil,  aud  the  following  re- 
medy suggested  itself  to  me,  and  which 
has  again  been  forcibly  recalled  to  mind 
oir  witnessing  the  constant  recurrence  of 
accidents  from  this  cause.  I may  ob- 
serve, that  the  evil  increases  daily ; inas- 
much as  the  surface  of  the  stones,  which 
at  first  possessed  some  little  roughness, 
becomes  every  day  more  smooth  and 
slippery. 

It  occurred  to  me,  that  much  of  this 
difficulty  might  be  obviated  by  bevelling 
the  upper  edges  of  the  stones.  The  con- 
sequence of  this  alteration  would  be,  that 
a series  of  small  interstices  would  occur 
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between  every  stone,  which  would  afford 
good  foot-holt!  for  horses,  without  in  any 
way  destroying  the  level  of  the  road,  as 
regards  the  passage  of  wheel-carriages. 
The  interstices  would  generally  be  filled 
with  earth,  which  would  retain  moisture, 
and  in  some  degree  lessen  the  inconve- 
nience arising  from  dust ; at  the  same 
time,  it  would  readily  yield  to  to  live  pres- 
sure of  the  horse’s  foot,  and  afford  him  an 
excellent  purchase  or  abutment. 

I may  also  observe,  that  the  iron 
canals  or  gutters,  such  as  laid  down  in 
Fieebstreet,  Ludgate  hill,  &c.,  are  ano- 
ther fruitful  force  of  accident ; from  their 
not  being  sufficiently  roughened — or,  I 
should  rather  say,  from  not  being  rough- 
ened at  all ; a horse  can  hardly  ever  step 
on  them  without  slipping. 

Simple  as  the  above  hints  may  at  first 
sight  appear,  yet,  I flatter  myself  they 
are  well  worth  the  attention  of  all  those 
who  are  in  any  way  interested  in  the  im- 
provement of  street  paving. . 

Yours,  &cl  William  Baddxley. 

Juij  0, 1831. 


CEMENT  FOR  FLUTE  KEYS. 

Sir,— In  answer  to  your  correspondents 
inquiry,  for  the  proper  cement  for  making 
the  leather  adhere  to  flute  keys,  (p.  271)  I 
beg  to  state  what  I have  tried  and  found 
perfectly  effectual.  What  cement  is  used 
by  flute  makers,  I am  not  aware  of;  hut 
more  than  twelve  months  back,  I new 
plugged  the  keys  of  my  own  flute,  aud 
not  one  of  them  has  yet  stirred  from  its 

Slace.  • 1 dissolved  a*  little  sealing  wax 
i spirits  of  wine,  and  when  1 had  got 
my  plugs  or  cushions  ready,  I put  a drop 
of  the  solution  in  the  bowl  of  the  key, 
placed  the  cushion  in  its  place,  and 
dried  off  some  of  the  moisture  of  the 
spirits  of  wine  and  sealing-wax,  by  hold- 
ing the  key  for  a few  seconds  above  the 
flame  of  a caudle. 

Yours,  &c.  A. 


LORU  COCHRANE  AND  MR.  ALEXANDER 

GALLOWAY  V.  MESSRS.  BRAITHWA1TE 
‘ AND  ERICSSON. 

We  are  informed,  by  an  esteemed  cor- 
respondent, who  was  present  at  the  trial 
of  this  case,  that  the  Lord  Chief  Justice 
did  not,  as  represented  in  our  brief  report 
of  last  week,  charge  the  Jury  to  the 
effect  that  the  inventions  of  the  two  par- 
ties were  entirely  dissimilar — that,  in  fact, 


he  did  net  saf  a word  to  the  Jory  at  alt 
on  the  merits  of  the  rival  machines— and 
that  the  Plantiffs  were  merely  nonsuited 
on  a point  of  law.  He  admits,  however, 
that  his  Lordship  observed  incidentally  in 
the  course  of  the  proceedings,  that  the 
compressing- valve  at  the  end  of  the  Plain- 
tiff's flue  (for  preventing  the  smoke  and 
heated  vapours  from  escaping  into  the 
chimney),  which  valve  forms  the  princi- 
pal feature  of  their  patent,  had  not  been 
imitated  by  the  Defendants.  The  report 
which  we  gave  of  the  case  was  founded 
on  oue  which  we  read  in  the  Morning 
Chronicle,  where  it  wa,s  said,  that  “ Lord 
Tenterdcn  was  of  opinion,  that  the  con- 
densation-valve was  an  essential  part  of 
the  Plaintiffs'  patent ; and  that  as  the  De- 
fendants had  not  used  that  means  of  con- 
densation, their  machine  was  not  an  in- 
fringement of  the  Plaintiffs’  patent.'*  We 
but  repeated,  therefore, what  we  found  pub- 
lished in  another  respectable  journal, and 
had  not  seen  contradicted  by  either  of 
the  parties.  And,  after  all,  the  difference 
between  our  correspondent’s  version,  of 
the  matter  and  our  own  is  extremely  im- 
material. Whether  Lord  Tenterdeu  gave 
the  opinion  ascribed  to  him  by  way  of  so- 
lemn charge  to  the  Jury,  or  only  inciden- 
tally, it  seems  admitted  on  alt  hands  that 
he  did,  a*  one  time  or  other,  observe  that 
the  compressing  valve  of  the  plaintiffs 
had  not  been  imitated  by  the  defendants* 
Now,  every  one  who  has  read  the  nume- 
rous articles  which  have  appeared  on 
this  case  in  our  Magazine,  must  be  aware, 
that  in  saying  this  much,  hisiordship  did, 
in  fact,  draw  as  strong  a line  of  demar- 
cation between  the  two  inventions  as  it  is 
possible  to  do.  The  plaintiffs  themselves, 
say  in  their  specification  (we  quote  from 
memory,  but  we  are  confident  of  giving 
the  substance  of  their  observation  cor- 
rectly), “When  our  valve  is  taken 
away,  then  is  our  furnace  a furnace  oa 
the  ordinary  construct  lop." 

We  hope  to  be  able  to  lay  hereafter  a 
fall  and  authentic  report  of  this  trial  be- 
fore our  readers ; and,  when  we  do  so, 
wo  shall  probably  go  a little  farther  Into 
the  question  which  our  correspondent  has 
raised. 

■ —-■*)**• 
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cuegg's  improved  gas-meter. 

Mr.  Clegg*  the  inventor  of  the  gas- 
meter  which  is  now  in  such  general  use, 
and  the  patent  for  which  has  only  re- 
cently expired,  has  just  taken  out  an- 
other patent  for  what  he  styles  “ An 
Improved  Gas-Meter ."  The  original 
meter  has  answered  so  well  in  practice, 
under  almost  every  variety  of  circum- 
stance, that  considerable  curiosity  must 
necessarily  be  excited,  to  know  how  the 
ingenious  inventor  has  contrived  to  fur- 
nish us  with  another  of  still  greater 
efficiency. 

In  order  to  show  more  clearly  the  no- 
velty and  superiority  of  his  new  meter, 
Mr.  Clegg  commences  his  specification 
by  giving  the  following  description  of 
the  old  meter,  in  its  most  modern  and 
improved  form 

“ I first  premise  that  gas-meters  are 
machines  which  show  by  indexes  point- 
ing to  numbers  on  dials,  in  the  manner  of 
the  hands  of  a clock,  what  number  of  cu- 
bic feet  of  gas  has  passed  through  them, 
so  that  the  proprietors  of  gas  establish- 
ments may  take  the  account  from  time  to 
time  of  the  quantity  of  gas  they  have  ma- 
nufactured or  supplied  to  consumers — 
That  the  original  gas-meter  was  invented 
by  me,  and  formed  part  of  a gas-apparatus, 
for  which  his  late  Majesty,  George  III. 
granted  me  his  Royal  Letters  Patent, 
dated  9th  December,  1815;  and  which 
gas-meter  is  described  in  my  specification, 
dated  Sth  June,  1816 — That  since  that 
time  gas-meters  have  been  improved  in 
their  construction  by  me,  and  by  other 
persons,  and  hare  been  brought  into  very 
extensive  use — That  the  gas-meters  now 
in  use  consist  of  a hollow  wheel,  or  drum, 
which  is  mounted  on  pivots,  so  as  to  be 
capable  of  revolving  freely  on  its  axis  ; 
and  the  interior  capacity  of  the  hollow 
wheel  is  divided  by  partitions  into  cham- 
bers, which  are  capable  of  containing  gas — 
That  the  said  revolving-wheel  is  enclosed 
within  a box,  or  case,  cuntaininir  water 
in  its  lower  part  ; and  the  wheel  is  im- 
mersed higher  than  its  centre  in  the  water, 
so  that  all  those  chambers  which  are  at 
the  lower  half  of  the  wheel  will  be  filled 
with  water.  The  gas  which  is  to  be  mea- 
sured is  introduced  by  a supply-pipe  into 
the  ceutral  part  of  the  revolving-wheel, 
and  is  thence  admitted  by  a suitable  com- 
munication into  one  of  the  chambers  in  the 
lowest  part  of  the  wheel  which  is  full  of 
water,  and  which  gas,  by  expelling  the 
water  from  the  said  chamber,  causes  the 
wheel  to  turn  round  progressively  as  the 
gas  fills  the  chamber ; but  when  the  cham- 


ber is  so  filled,  the  aforesaid  communica- 
tion between  that  chamber  and  the  snp- 
ply-pipe  is  intercepted,  and  a similar 
communication  is. opened  from  that  pipe 
to  the  next  succeeding  chamber  in  the  low- 
est part  of  the  wheel,  which  chamber  is 
full  of  wnter,  in  order  that  the  said  next 
chamber  .may  be  filled  with  gas  in  its  turn. 
The  whoel  is  kept  continually  turning 
round  by  the  aforesaid  influx  of  gas  from 
the  supply-pipe  into  its  several  chambers, 
one  after  another,  gas  expelling  the 
water  from  those  chambers,  and  as  the 
wheel  turns  roand,  its  several  chambers 
which  have  been  thus  filled  with  gas  must 
desceud  again  into  the  water  in  which  the 
lower  half  of  the  revolving-wheel  is  im- 
mersed; and  that  water  entering  into  the 
chambers,  displaces  and  empties  the  gas 
therefrom  through  suitable  communica- 
tions into  the  upper  part  of  the  box  or  case 
in  which  the  revolving-wheel  is  enclosed, 
and  from  whence  the  gas  passes  away  by  a 
pipe  to  its  place  of  destination  (or  sale  or 
for  consumption.  The  quantity  of  ga» 
which  so  passes  away  in  any  given  time 
is  determined  by  the  number  of  chambers 
in  the  revolving-wheel  which  have  been 
filled  with  gas  from  the  supply-pipe,  and 
emptied  again  into  the  box  or  case  of  the 
meter  in  the  same,  because  the  arrange- 
ments of  the  said  chambers  in  the  wheel, 
and  of  the  water  out  of  which  they  ascend, 
and  Into  which  they  descend  again  ; and  also 
the  arrangements  of  the  various  commu- 
nications from  the  supply-pipe  into  the 
said  chambers,  and  from  those  chambers 
into  the  box  or  case  of  the  meter,  are  such 
as  will  ensure  that  each  succeeding  cham- 
ber shall  be  completely  filled  with  gas 
from  the  supply* pipe  before  it  begins  to 
empty  out  that  gas  again  into  the  box  or 
case;  and  also  that  the  same  chamber 
shall  afterwards  be  completely  emptied  of 
gas  into  the  said  box  or  case  before  it  be- 
gins to  fill  itself  again  from  the  supply- 
pipe.  Therefore,  the  number  of  cham- 
bers which  have  beenso  filled  and  emptied 
in  a given  time  becomes  a measure  of  the 
quantity  of  gas  which  has  passed  in  that 
time.  The  number  oftnrns  which  the  re- 
volving-wheel of  the  meter  has  made  is 
eounted,  and  the  corresponding  quantities 
of  gas  which  have  passed  through  the 
meter  are  recorded  by  wheel- work  and 
revolving-indexes,  similar  to  those  of  a 
clock.” 

Mr.  Clegg's  “ Improved  Gas-Meter" 
is  altogether  different  from  that  which 
has  been  just  described.  It  “ does  not 
work  in  water,  and  hence  is  not  subject 
to  the  inconveniences  and  uncertainty  of 
action  that  may  be  occasioned  by  the 
waste  of  water  from  evaporation  or  other 
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<*iMes.”  Am!,  farther,  “ it  operates 
torithout  that  resistance  to  the  passage  of 
<he  gas  through  it,  which  has  Heretofore 
prevented  the  use  of  gas-meters  in  situa- 
tions where  the  pressure  of  the  gas  in  the 
«iutin  pipes  lias  been  very  slight.” 

The  construction  and  mode  of  action 
of  the  new  meter  are  thus  described  toy 
the  patentee : — 

“ The  gas  which  is  to  be  measured  is 
conducted  by  an  entrance-pipe  from  the 
place  of  supply  into  an  air-tiglrt  chamber, 
which  I call  the  tortorior  of  the  meter,  and 
from  thence  the  same  gas  i«  conveyed 
awny  hy  another  pipe  to  the  place  of  its 
destination  or  consumption;  so  that  all 
t he  gas  which  is  to  be  measured  must  pass 
through  the  said  chamber.  I apply  hem, 
l»y  n flame  of  gas-light,  at  the  outside  of 
the  lower  part  of  the  meter  or  chamber, 
so  us  to  warm  tlte  gus  which  is  contained 
in  the  interior  as  soon  as  that  gas  has 
entered  from  the  supply -pipe,  and  before 
it  passes  away  by  the  exit-pipe.  And  [ 
place  within  the  interior  of  the  meter  a 
small  instrument  similar  to  thni  commonly 
known  by  the  name  of  a pulse-glass,  or 
boiling-glass,  and  which  consists  of  two 
{•olio w glass  globes,  connected  together 


by  a glass  tube  bent  into  llie  form  of  the 
letter  S.  These  globes  communicate 
freely  by  the  bent  tube,  luid  their  interior 
capocity  Is  partly  filled  with  alcohol,  or 
other  liquid,  which  boils  at  a low  tem- 
perature 4 and  the  remaining  part  of  that 
capacity  is  left  a void  space,  from  which 
the  atmospheric  air  is  exhausted  audke|rt 
excluded,  and  consequently  that  space 
will  become  filled  with  a rare  vapour, 
arising  from  Lite  alcohol — hut  that  vapour 
will  be  more  or  less  rare,  according  to 
tin*  temperature  .»f  the  alcohol.  This 
pulse  glass  is  poised  upon  an  horizontal 
axis,  affixed  to  the  heut  tube  iu  the  line 
between  the  centres  of  the  two  globes, 
and  at  half  way  between  these  centres,  so 
that  the  two  globes  may  balance  each 
other  at  opposite  sides  of  the  axis,  and  oe 
capable  of  revolving  freely  upon  the  axis, 
and,  by  means  of  a catch,  {which  detains 
n pin  at  the  end  of  a lever  fixed  on  the 
said  axis)  one  or  other  of  the  said  globes 
is  caused  to  stop  imm  diafely  opposite  to 
the  aperture  of  the  spout  at  which  the 
cold  gas  is  conducted  from  the  supply- 
pipe  into  the  interior  of  the  meter,  and 
which  is  situated  at  the  top  or  upper  part 
of  that  interior.  As  the  pulse-glass  re- 
volves upon  its  axis,  the  two  globes  are 
caused  to  slop  by  turns  in  that  position. 
y 2 
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The  heat  arising  from  the  small  flame  of 
Kns,  which  is  placed  externally  under- 
neath the  meter,  is  transmitted  to  the 
gas  contained  in  the  interior  of  the  meter 
by  means  of  a solid  piece  of  copper,  (or 
other  metal  of  quick  conducting  power), 
which  passe9  from  the  outside  of  the 
meter  to  the  interior  thereof;  and  thereby 
the  temperature  of  the  gas  within  the 
meter  is  so  much  raised  above  the  tem- 
perature of  tiie  gas  which  is  coming  into 
the  meter  from  the  pipe  of  supply,  that 
the  elasticity  of  the  vapour  arising  from 
the  aloohol  contained  in  the  globes  of  the 
pulse-glass  (aid  filling  the  exhausted 
spaces  within  these  globes),  will  be  sen- 
sibly increased  beyond  the  elasticity  that 
the  same  vapour  will  have  when  it  is  cool- 
ed down  again  to  the  temperature  of  the 
stream  of  fresh  gas  which  is  entering  from 
the  pipe  of  supply  into  the  meter  through 
the  spout  at  the  upper  part  thereof ; and 
as  the  entering  stream  of  colder  gas  blow  s 
down  upon  the  upper  globe  of  the  pulse- 
glass,  (which  globe  is  detained  by  the 
catch  opposite  to  the  entrance-spout,  as 
aforesaid),  the  vapour  which  that  upper 
globe  contains  is  cooled  and  partly  con- 
densed so  as  to  diminish  its  elasticity  ; 
whilst  the  vapour  contained  in  the  lower 
globt  being  surrounded  by  the  warm  gas, 


retains  its  elasticity,  and  forces  up  a small 
portion  of  the  liquid  alcohol  from  the 
lower  globe  through  the  bent  tube  into 
tile  upper  globe  ; — the  heat  of  the  sur- 
rounding gas  causing  more  vapour  to  bo 
formed  in  ihe  lower  globe,  as  fast  as  the 
alcohol  passes  out  from  it,  and  the  cooling 
and  condensing  of  the  vapour  in  the  upper 
globe  making  room  therein  for  the  alco- 
hoi,  which  is  thus  transferred  from  the 
lower  globe  to  the  upper  one,^  until  by 
such  transfer  the  centre  of  gravity  of  the 
whole  pulse-glass  becomes  raised  above 
the  axis  on  which  it  is  poised — or,  in  other 
words,  the  pulse-glass  becomes  top- 
heavy,  and  then  turns  over  upon  its  axis, 
or  oversets,  as  soon  as  its  balance  i9  be- 
come sufficiently  deranged.  In  so  turning 
over,  the  upper  globe  descends,  and 
brings  thai  which  was  the  lower  globe  ui» 
opposite  to  the  stream  of  colder  gas  which 
is  issuing  from  the  spout  of  the  supply- 
pipe;  and  in  that  position  the  pulse-glass 
is  detained  by  the  aforesaid  catch,  which 
always  allows  the  pulse-glass  to  turn 
round  upon  its  axis  in  moving  forwards, 
but  the  catch  always  prevents  it  from  mov- 
ing backwards  upon  its  axis.  The  cold 
stream  of  entering  gas  blowing  down  upon 
that  upper  globe,  again  cools  and  partly 
condenses  the  vapour  contained  therein 
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whilst  the  ▼•pour  in  the  lower  globe  de- 
rives  heat  and  increased  elasticity  from  the 
warm  gas  by  which  it  is  surrounded.  A 
fresh  portion  of  the  alcohol  in  the  lower 
globe  will  consequently  be  forced  upngain 
through  the  bent  tube,  and  transferred 
into  the  upper  globe  until  the  pulse  glass 
is  again  rendeied  top  heavy,  and  caused 
to  overset  as  before.’  This  ultimate  ac- 
tion of  the  two  globes  occasioned  in  man* 
ner  aforesaid,  and  the  turning  of  the 
pulse  glass  upon  its  axis,  half  a revolu- 
tion every  time,  is  continually  kept  up  so 
long  as  the  gas  within  the  interior  of  the 
meter  is  kept  sufficiently  heated  above 
the  temperature  Of  the  gas,  which  is  en- 
tering in  a stream  into  that  interior  from 
the  pipe  of  supply.  The  pulse  glass  wilt 
make  one  of  its  alternations  every  time, 
that  a certain  quantity  of  gas  has  entered 
through  the  spout  of  the  supply  pipe  into 
the  interior  of  the  meter,  and  has  blown 
down  in  a cold  current  upon  that  globe 
which  is  uppermost.  Therefore,  the 
number  of  alternations  that  the  pulse 
glass  has  made  in  any  given  time,  be- 
comes a measure  of  the  quantity  of  gas 
which  has  flowed  into  the  meter  in  the 
same  time.  The  revolving  motion  of  the 
pulse  glass,  is  transmitted  by  a suitable 
train  of  clock- wheel  work  to  suitable 
indrxes,which  show,  on  divided  dials,  the 
number  of  cubic  feet  of  gas  which  has 
passed  through  the  meter.  The  said 
clock-work  and  dials  must  be  construct- 
ed suitably  to  the  quantity  of  gas,  which, 
when  the  meter  is  first  set  to  work,  is 
found  to  pass  through  it  at  each  alter- 
nation of  the  pulse-glass  ; and  that  ad- 
justment being  correctly  made,  the  meter 
will  become  a measure  of  gas  in  cubic 
feet.  The  pulse-glass  will  turn  quicker 
or  slower,  according  as  more  or  less  gas 
is  passed  through  the  meter,  because  the 
entering  current  of  coal  gas  is  blown 
with  more  or,  less  rapidity  upon  the 
tipper  globe,  so  as  to  condense  the  con- 
tained vapour  more  or  less  rapidly.  And 
in  order  to. counteract  the  effects  of  vari- 
ation of  temperature  in  that  stream  of 
entering  gas,  tho  entrance  pipe  is  made 
of  thin  metal  in  a flat  form,  so  as  to  ex- 
pose a considerable  surface  in  proportion 
go  the  passage  through  it.  and  a consider- 
able length  of  that  thin  flui  pipe  is  coiled 
round  within  the  interior  of  the  meter,  so 
as  to  be  surrounded  with  the  warm  gas, 
contained  in  the  interior  of  the  meter,  in 
order  that  the  gas  flowing  through  the 
said  coils  of  flat  pipe  may  derive  some 
heat  from  the  said  warm  gas,  before  it 
arrives  at  the  spout  through  which  it  is  to 
.blow  in  a current  upon  the  uppermost 
globe  of  the  pulse-glass.  According  to 
.the  greater  or  lesser  facility  of  this  trails* 
ftr  of  heat  from  the  warm  gas  withiu  the 


meter,  to  the  cool  stream  of  entering  gas* 
the  successive  alternations  of  the  pulse- 
glass  will  take  place  at  every  interval, 
when  a greater  or  less  quantity  of  cool 
gas  has  been  blown  down  upon  its  upper- 
most globe,  because  a certain  relation  is 
kept  up  between  the  temperature  of  the 
warm  gas  contained  in  the  meter,  and  the 
entering  stream  of  cold  gas ; the  latter 
being  warmed,  and  the  former  being 
cooled,  by  the  transfer  of  heat  througn 
the  thin  metal  of  the  coils  of  the  entrance 
pipe.  And  for  the  same  reason,  inequal- 
ities of  temperature  from  summer  or  win- 
ter seatons,  or  from  a greater  or  lesser 
flame  of  gas  being  burned  beneath  the 
meter,  will  not  make  any  sensible  alter- 
ation in  that  incoming  quantity  of  gas, 
which  will  produce  each  successive  alter- 
nation of  the  pulse-glass  ; and,  therefore, 
the  indexes  and  clock-wheel  work  being 
originally  constructed,  to  correspond  ex- 
actly with  that  quantity  of  gas  which  is 
found  to  pass  through  the  meter  when  it 
is  first  set  to  work,  it  will  continue  to 
measure  gas  correctly,  so  long  as  its 
parts  continue  in  repair.  The  heat  gene-  * 
rated  by  the  small  flatne  of  gas,  which  is 
kept  burning  externally  beneath  the  case 
or  chamber  of  the  meter  is  conducted  di- 
rectly up  into  the  centre  of  the  ineter  by 
the  copper  conductor  before-mentioned, 
and  the  heat  of  the  flame  is  insulated 
from  contact,  with  the  metal  of  which  the 
case  or  chamber  of  the  meter  is  formed, 
also  from  contact  with  the  entrance  pipe, 
through  which  the  gas  is  conducted  by 
the  meter.  The  outside  of  the  case  or 
chamber  of  the  meter  should  be  surround- 
ed by  a suitable  outer  casing,  or  outer 
clothing  of  slow  conducting  substance  to 
prevent  any  material  waste  of  the  heat 
by  communication  to  the  surrounding  aid 
In  order  that  the  gas  may  be  prevented 
from  passing  through  the  meter,  when  its 
heat  is  applied  externally  by  the  flame  c/ 
gas  beneath  it,  or  only  so  little  heat 
will  not  be  sufficient  to  keep  the  pulse- 
glass  in  motion  and  operation,  as  afore- 
said, a stop  valve  Is  fitted  into  the  orifice 
of  the  exit-pipe,  and  that  valve  is  sus- 
pended by  a thermometric  apparatus, 
which  operates  by  the  expansion  of  a 
combination  of  metallic  bars,  that  expan- 
sion being  accumulated  nnd  multiplied  by 
a series  of  levers,  from  one  of  which  the 
valve  :s  suspended  so  ns  to  keep  open 
the  exit  passage  so  long  as  the  gas  with- 
in the  meter  continues  lobe  at  the  proper 
temperature  for  the  operation  of  the 
pulse-glass;  but  whenever  the  said  glass 
becomes  cooled  below  that  temperature; 
the  contrac  ion  and  shortening  of  the 
combined  bars,  will  be  transmitted  by 
the  levers  with  a great  multiplication  of 
motion  to  the  said  stop-valve,  so  as  ’o  let 
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it  down,  and  stop  the  exit-passage  of  the 
gas  o«t  of  the  miter.** 

’VI  * « » if  • 

The  better  to  exemplify  the  construc- 
tion of  hie  u Improved  Gas  Meter/’  Mr. 
Clegg  has  given  a set  of  drawings,  of 
one  which  he  states  he  h&e  44  had  in  usef 
and  found  to  answer  the  purpose  of  mea- 
suring gas  with  sufficient  precision  for 
practical  use  in  business.  Copies  of 
these  drawings  we  have  had  engraved 
for  the  illustration  of  the  present  notice. 
Fig.  1,  is  a vertical  section  of  the  meter 
viewed  in  front.  Fig.  2*  a vertical 
transverse  section-  Fig.  3,  is  an  ele- 
vation of  the  meter  with  the  front  plate 
removed.  • Fig.  4 is  a horizontal  plan. 
And  Fig.  fl,  is  an  elevation  of  the  ther- 
mometric apparatns  which  opens  and 
shuts  the  exit-valve.  All  the  figures  are 
drawn  to  about  half  the  actual  size  of  a 
meter,  which  will  measure  a sufficient 

Sian  Lily  of  gas  to  supply  five  lights  of 
e kind,  called  Argand  Burners— each 
consuming  about  5 cubic  feet  of  gas  per 
hour.  And  die  same  letters  of  reference 
are  used  to  denote  the  same  parts  in  all 
the  figures.  . 

A A are  the  two  glass  balls  of  tl>e 
pulse-glass ; B the  brass  socket,  by  which 
the  crooked  glass  tube  that  joins  the  two 
halls  A A is  fixed  to  the  horizontal 
axis  Y Y,  on  which  the  whole  pulse- 
gtass  is  poised,  and  about  which  axis 
the  balls  A A move  in  a circular  orbit. 
The  brass  socket  B is  made  in  two 
halves,  which  are  tied  together  about 
the  glass  tube  by  bands  of  soft  wire.  The 
axis  Y is  supported  in  pivot  holes,  in  the 
sides  of  the  metal  frame  CC.  JJ  is  the 
piece  of  copper  or  other  metal,  beneath 
which  the  flame  of  gas  is  kept  burning, 
and  which  conducts  the  heat  generated  by 
that  flame  to  the  metal  of  the  frame  CC. 
Q,  is  the  pipe  which  conveys  the  gas 
from  the  interior  of  the  meter  to  supply 
die  flame.  N N is  a cylindrical  case 
enclosing  the  frame  C C,  and  the  revolv- 
ing pulse-glass.  The  front  end  of  this 
case  is  closed  by  a circular  plate,  screwed 
on  by  several  small  screws — the  joint 
being  made  tight  by  interposing  paste- 
board or  other  suitable  packing  with 
nutty.  O O is  an  outer  casing ; the  air 
between  the  two  casings  assisting  to  pre- 
vent the  dispersion  of  the  heat  T (Fig. 
1,  2,  3)  is  the  base  on  which  the  meter 
Is  fixed.  The  upper  surface  r r,  is  of 
wood  with  a metal  plate  at  the  bottom ; 
the  wood  does  not  come  in  contact  with 
the  lower  part  of  the  base,  except  in  the 


middle,  where  there  is  an  aperture  in  the*' 
shape  of  an  inverted  funnel,  to  admit  thw 
heat  conductor  J.  * The  feet  are  made  of 
wood  inserted  in  sockets  soldered  to  the 
upper  plate  of  the  base,  so  that  as  little 
heat  as  possible  may  be  conveyed  from 
the  base  to  the  case  of  the  meter.  U 
(Fig.  4>  is  the  entrance-pipe  for  the  cold 
gas  which  is  to  he  measured  by  the 
meter,  and  wrltich  gas  is  conveyed  by  the 
circuitous  tube  1 1,  to  the  spout  K,  at  the 
top  of  the  case  N N,  whence  it  blows 
down  in  a cold  current  on  the  uppermost 
globe  of  the  pulse-glass,  all  as  before  ex- 
plained in  the  extract  which  we  have 
given  from  the  patentee’s  specification. 
The  coils  of  this  pipe  1 1 most  not  be 
allowed  to  come  in  contact  with  the 
frame  C € ; neither  must  the  coils  touch 
each  other  laterally,  except  at  the  bends 
of  each  coil  by  which  they  are  united 
one  to  the  other.  L is  a pinion  fixed  at 
one  end  of  the  axis  Y,  to  give  motion  to 
a traiu  of  wheel- work,  similar  to  that  of 
the  meters  now  in  common  use.  Mr. 
Clegg  gives  the  following  instructions 
for  proportioning  this  wheel-work  to  the 
quantity  of  gas  to  be  registered 

44  The  wheel-work  must  be  proportion- 
ed according  to  actual  trial,  so  as  to  indi- 
cate on  the  dials  the  true  qnantity  in 
cubic  feet ; that  is  to  say,  if  it  is  found 
on  trial  of  an  improved  meter  when  set  to 
work  for  the  first  time,  that  its  dials  indi- 
cate a greater  quantity  of  gas  than  Is 

E roved  by  any  other  standard  meter,  or 
y a gas-holder  or  gasometer,  to  have 
actually  passed  through  the  improved 
meter,  the  pinion  L must  be  changed  for 
a smaller  one,  or  else  the  toothed  clocfe- 
wheei  which  is  turned  by  that  pinion 
must  be  changed  for  a larger  wheel,  until 
a correct  count  is  obtained  correspondent 
with  the  said  standard  meter,  or  gas- 
holder or  gasometer.  The  said  (stand- 
ard) meter  may  be  made  on  the  present 
improved  plan,  and  accurately  adjusted 
by  a gas-holder  or  gnsometer  ; otherwise 
it  may  be  made  on  what  is  now  the  com* 
mon  plan,  derived  from  my  former  inven- 
tion of  chambers,  in  a revolving  wheel 
half  immersed  in  water,  those  chambers 
being  filled  mod  emptied  alternately  with 
gas.” 

V is  the  exit-pipe  for  the  gas  (after  it 
is  measured)  having  a stop-valve  M made 
of  ivoiy,  which  is  acted  on  by  the  tbsr- 
mometric  apparatus,  (exhibited  in  Fig.  5,) 
in  the  manner  before  explained.  W, 
Fig.  3 is  a double-ended  lever  which  Is 
fixed  to  the  same  axis  Y,  as  the  pulse- 
glass,  and  revolves  with  it.  At  the  two 
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ends  of  this  lever,  there  are  two  pins 
Z Z,  and  as  the  lever  revolves,  these  pins 
come  alternately  in  contact  with  a catch 
H,  and  lever  G,  both  of  which  move 
freely  on  one  fixed  centre-pin,  but  quite 
independent  of  each  other.  The  catch 
H,  is  prevented  from  falling1  loo  low  by 
a stop  «,  and  from  being  jerked  up  too 
high,  by  another  stop  at  b — and  when 
one  of  the  pins  Z Z passes  the  end  of 
the  catch  H,  that  catch  falls  and  pre- 
vents the  pulse-glass  returning,  by  the 
pin  G,  slopping  against  the  end  of  the 
catch.  The  same  pin  Z,  also  comes  in 
contact  with  a downward  projecting  part 
of  the  lever  G,  which  lever  is  made  of 
such  a weight,  that  it  will  resist  the  mo. 
lion  of  the  pulse-glass  so  much  as  to  re. 
quire  nearly  all  the  alcohol  to  be  dis- 
charged from  the  lower  globe  into  the 
upper  one,  before  the  resistance  can  be 
overcome,  at  which  instant  the  glass 
immediately  oversets.  While  one  of  the 
pins,  ZZ,  «hus  lifts  the  catch  H,  and 
lever  G,  at  one  oversetting  or  half-re- 
volution of  the  pulse-glass,  the  other 
pin  answers  the  same  purpose  at  the 
next  succeeding  oversetting  or  revo- 
lution. 

The  thennometric  apparatus,  by  which 
the  escape  of  the  gas,  without  being 
duly  measured,  is  prevented,  is  shewn 
in  detail  in  Fig.  5. 

«*  A flat  plate  of  iron  or  steel  /.  is 
fixed  to  tin?  outside  of  the  frame  C by  two 
screws.  D 1 is  a bar  of  zinc  which  is  a 
more  expansible  melal  than  that  of  which 
the  plate  / is  composed  ; the  lower  end 
of  this  bar  bears  on  a stud  fixed  to  the 
plate  /,  and  the  upper  end  bears  up  the 
short  end  of  a lever  h,  which  is  moveable 
on  a centre-pin  screwed  into  the  plate/; 
the  long  end  of  the  lever  A bears  down  on 
the  lop  end  of  another  har  of  ainc  D 2, 
the  lower  end  of  which  rests  on  the  short 
Attd  of  a second  lever  k , which  moves  on 
a centre-pin  screwed  into  the  plate  /. 
The  long  end  of  this  lever  k,  hears  a 
third  bar  of  xinc  D 3,  the  upper  end  of 
which  bears  up  the  short  arm  of  a lever 
a,  which  is  moveable  about  one  of  its 
ends  on  a centre- pin  screwed  into  the 
plate  /,  while  the  other  end  of  the  lever 
e,  suspends  the  stop-valve  M (of  the 
exit-pipe  V)  by  a wire  loop.  When  the 
gas  within  the  meter  is  maintained  by 
the  heat  of  the  flame  burning  at  L,  at  a 
proper  temperatore  for  producing  the 
revolving  motion  of  the  pulse-glass,  (he 
zinc  bars  D 1,  D 2,  D 3,  will  bear  up  the 
Inver  *,  so  much  as  to  open  the  exit- 


valve  and  allow  the  warm  measured  gas 
to  go  away  from  the  meter  to  the  burner  ; 
but  by  the  contraction  of  those  bars  in  a 
greater  degree  than  the  plate/,  to  which 
they  aro  fitted,  they  will  let  down  the 
lever  s,  and  the  valve  M,  and  stop  the 
exit-pipe  whenever  the  gas  in  the  inte- 
rior of  the  meter  becomes  cooled,  below 
the  proper  temperature  for  producing  the 
revolving  motion  of  the  pulse-glass.’* 

In  order  that  the  valve  M,  may  be 
lifted  through  more  space  than  the  zinc 
rods  do  actually  elongate  beyond  the 
elongation  of  the  iron  plate  /,  to  which 
they  are  attached,  the  centre-pins  of  the 
levers  A and  A,  which  transmit  the  ex- 
pansion of  one  zinc  rod  to  the  next  one, 
must  not  be  placed  in  the  middle  of  the 
lengths  of  these  levers,  but  nearer  to  the 
first  zinc  rod  in  the  proportion  of  four  to 
one.  The  centre-pin  of  the  last  lever  is  also 
placed  at  one  end  in  order  to  multiply 
the  motion  given  to  it  by  the  zinc  rod 
D 3,  is  about  the  proportion  of  six  to 
one. 

Should  the  indexes  of  the  dials  fail  to 
register  the  true  quantity  of  gas  which 
passes  through  the  meter,  as  determined 
by  trial  with  a true  standard  meter,  or  a 
gasholder  or  gasometer,  the  following 
means  of  correction  are  pointed  out : — 

4<  The  rapidity  of  action  in  the  pulse- 
glass  may  be  regulated  by  altering  the 
positions  of  the  three  coils  of  flat  pipes 
III,  around  the  inner  circumference  of 
the  meter,  in  order  that  they  may  be 
placed  so  as  to  be  more  or  less  exposed 
to  the  heat  radiating  from  the  Inner  metal 
frame  C C,  which  contains  the  revolving 
pulse-glass,  and  supports  its  horizontal 
axis,  so  that  the  current  of  gas  which 
blows  down  upon  the  uppermost  globo 
of  the  pulse-glass,  may  be  rendered  more 
nearly  of  the  same  temperature  as  that  of 
the  warm  gas,  within  the  interior  meter. 
By  this  means  a slower  or  a quicker  rate 
of  action  may  be  given  to  the  pulse-glass, 
as  may  be  required ; but  what  that  rate 
will  be,  can  only  be  ascertained  by  trial, 
though  when  once  determined,  it  will  not 
vary  so  long  as  the  flat  pip©  1 1 retains 
the  same  position  within  the  interior 
case.” 

Mr.  Clegg  calculates,  that  the  con- 
sumption of  gas  requisite  to  keep  a five- 
light  meter  on  this  improved  plan  in 
operation,  will  not  exceed  one  120th 
part  of  the  total  gas  measured  ; and  that 
in  meters  of  a larger  size,  the  proportion 
will  be  considerably  less. 
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, SKETCH  OP  AN  IMPROVED  SYSTEM  OP  M ETEORO LOGICAL  OBSERVATIONS. 
RYIYK  A DESCRIPTION  OP  TWO  NEW  METEOROLOGICAL  INSTRUMENTS. 


I 


I 


. 16.  As  n specimen  of  the  instruments, 
which  for  continuous  self- registering, 
would  he  highly  desirable,  ue  g'te  the 
above  design  tor  a wind-gage  or  at- 
iQumefer,*  in  which,  by  a simple  mecha- 


nical arrangement,  a curve  line  is  traced 
on  a mil  of  pnper  by  the  combined  mo- 
tion of  a clock  and  meteor.  To  arrange 
the  prnciple  of  the  barometer  and  ther- 
mometer, in  a similar  manner,  we  have 
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to  encounter  greater  difficulties.  The 
instruments  would  require  to  he  consider- 
ably enlarged  so  that  the  force  required 
to  move  the  tracer  may  not  destroy  their 
accuracy.  We  would  merely  observe, 
that  the  ingenious  contrivance  described 
in  page  140  of  this  volume  of  the  Me- 
chanic’s Magazine,  appears  capable  of 
being  easily  transformed  into  a continu- 
ous self-registering  barometer,  whilst 
Dr.  Cumming’s  Statical  Thermometer, 
or  Kewley’s  Balance  Thermometer,  de- 
scribed in  the  Treatise  on  the  Thermo- 
meter and  Pyrometer  (Library  of  Useful 
Knowledge)  may  likewise  admit  of  a 
similar  application.  If  such  instruments 
were  grouped  together  and  supplied 
with  paper,  one  clock  movement  might 
serve  all ; and  thus  we  would  he  in  pos- 
session of  a very  complete  and  effective 
meteorological  instrument. 

17.  But  although  self-registering  in- 
struments would  save  trouble,  and  ob- 
viate the  necessity  of  personal  attend- 
ance at  all  hours  of  the  day  and  of  the 
night,  yet  hourly  observations  for  any 
two  days,  taken  at  the  same  time  in  dif- 
ferent parts  of  the  country,  if  connected 
and  compared  together  in  the  way  above 
explained,  would  prove  of  the  most  emi- 
nent advantage,  and  could  always  he 
referred  to  as  a source  of  the  most  valu- 
able information. 

18.  All  the  use  that  has  yet  been 
made  of  the  extensive  series  of  obser- 
vations already  accumulated,  may  evi- 
dently be  attained  with  much  greater  fa- 
cility by  this  system,  than  by  the  tedious 
mode  of  comparing  numerical  quan- 
tities at  present  mostly  employed.  The 
mean  influence  of  the  moon,  of  parti- 
cular winds  and  seasons  on  the  baro- 
meter, thermometer,  &c.,  may  be  di- 
rectly exhibited  to  the  eye  in  a manner 
the  most  simple  and  interesting. 

19.  But  may  we  not  proceed  a step 
further?  May  not  the  power  which  we 
thus  possess,  of  obtaining  an  unobstruct- 
ed view  of  the  relations  of  different  phe- 
nomena, lead  us  to  the  resolution  of  the 
question  proposed  at  the  outset  ? viz. : 
Is  it  possible^  from  a knowledge  of  the 
fluctuations  in  the  constitution  and  mo- 
tions of  the  atmosphere  during  any  one 
period,  to  predict  the  changes  which  are 
to  happen  in  the  next  ? 

20.  The  causes  which  produce  those 
changes  may  be  stated  generally  to  be 
the  solar  heat,  the  disposition  of  sea  and 


]aq<2,  and  minor  local  circumstances. 
Their  combined  influence  .sustains  a 
series  of  intricate  motions,  which  are 
further  diversified  by  the  peculiar  nature 
of  the  physical  constitution  of  the  atmo- 
sphere. Now,  the  latter  acts  quite  in- 
dependently of  the  funner  extraneous 
causes : for,  if  we  suppose,  that  at  one 
instant  they  entirely  ceased  to  exert  their 
power — the  winds  would  not  at  that  in- 
stant be  hushed,  neither  would  the  rain 
cease  to  descend,  but  the  change  from 
motion  to  rest  would  he  gradual,  and, 
like  the  waves  of  the  sea  after  a storm, 
the  agitation  would  continue  long  after  the 
exciting  cause  had  vanished.  This  ma£ 
be  further  illustrated,  by  representing  the 
motions  induced,  when  the  active  causes 
are  in  full  operation  by  a curve  A,  B,  C. 


If  at  any  point  in  this  line,  the  power  of 
their  causes  is  to  cease,  the  motions 
which  would  now  continue  to  take  place 
by  the  gradual  abstraction  of  the  accu- 
mulated influence,  may  be  similarly  il- 
lustrated by  another  curve,  B Q,  leaving 
AB  in  such  a manner  that  they  may 
have  a common  tangent  B t at  the 
point  B. 

Now,  after  the  lapse  of  any  time,  B/, 
the  change  due  to  the  absence  of  the 
stimulating  causes,  will  be  represented 
by  C Q, ; which,  as  the  line  approaches 
B,  will  always  become  more  insensible ; 
so  that,  for  a certain,  after  B we  may 
suppose  both  curves  to  coincide  with  the 
tangent  without  any  material  inaccu- 
racy being  introduced. 

2l.  From  this  we  may  perceive,  that 
when  endeavouring  to  foretel,  throughout 
a comparatively  short  period,  the  coming 
changes  from  the  past,  we  may  alto- 
gether leave  out  the  consideration  of 
local  causes,  and  likewise  that  the  results 
of  the  experience  acquired  in  Great  Bri- 
tain, may  he  applied  with  success,  either 
in  the  middle  of  the  Atlantic,  or  in  the 
centre  of  Africa,  as  they  depend  alone 
npon  the  unvarying  physical  properties 
of  an  elastic  medium. 

These  reflections,  then,  inasmuch  as 
they  show,  that  when  employing  the 
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linear  method  of  representation,  it  is  not 
necessary  to  take  notice  of  the  vast  num- 
ber of  particulars,  which  must  all  be  mi- 
nutely considered,  before  a complete  the- 
ory of  the  weather  is  established — like- 
wise give  us  reason  to  hope  that  the 
linear  method  of  representation  will  ulti- 
mately be  successful  in  predicting  the 
coming  changes  from  the  past  to  an  ex- 
tent that  will  become  extensively  useful 
to  Navigation. 

Description  of  the  Continuous  Self-Re - 
gistering  Wind  Gage. 

The  large  vane  A (Fig.  1)  attached  to 
the  axle  B c,  communicates  its  motion  to 
tbeherelled  horizontal  wheel,  which  work- 
ing in  the  vertical  wheel  e,  and  being  con- 
nected with  the  pulley  r communicates 
motion  to  the  band/;  to  this  band,  the 
three  steel  points  or  tncersp,p,p,  are 
fastened.  The  distance  of  the  pulleys 
and  their  diameters  are  adjusted  in  re- 
lation to  the  diameter  of  the  vertical 
wheel  e,  and  the  breadth  of  the  paper  s I, 
ift  such  a manner  (Figs.  4 and  6)  that 
the  instant  the  point  p passes  the  line  *, 
representing  north  on  one  side,  the  next 
point  p immediately  enters  upon  the  line 
I,  denoting  the  same  on  the  other.  The 
third  tracer  is  fixed  on  the  hand  equi- 
distant from  both,  so  that  the  length 
between  each  is  exactly  equal  to  the  dis- 
tance between  the  two  north  parallels  sty 
and  the  whole  length  is  thus  equal 
to  three  times  this  distance,  and 
three  times  the  circumference  of  the 
pulley  r.  The  strip  of  paper  which 
receives  the  mark  of  the  steel  tracer  is 
seen  stretched  out  in  Fig.  6 ; it  is  divided 
hy  horizontal  parallels  corresponding  to 
the  different  points  of  the  compass — 
when  applied  to  the  gage  it  is  rolled  on 
the  wooden  cylinder  g (Fig.  5)  which  is 
fixed  so  as  to  turn  stiffly  round  on  it* 
axis ; from  thence  it  passes  over  the  re- 
gulating cylinder  s I,  the  axle  of  which 
is  connected  with  the  clock  movemeut  in 
Z,  and  gives  motion  by  the  connexion  of 
the  wheels  v t,  to  the  other  cylinder  hr 
which,  pressing  against  the  former  s L, 
draws  the  paper  with  an  equable  motion 
from  g , whilst  the  vertical  motion  of  tho 
tracers  on  / marks  out  a curved  line,  re* 
presenting  continuously,  by  means  or  the 
parallel  lines,  the  varying  direction  of  the 
wind.  The  paper  is  afterwards  collected 
in  a roll  by  the  tin  guide  k . 


Velocity. — The  iron  plate  P is  con- 
nected with  the  rod  R,  moving  in  a ver- 
tical plane  on  the  pivot  m,  fastened  in 
the  centre  of  the  axle  of  the  vane,  which 
is  divided  into  two  parts  as  shown  in 
Figs.  2 and  3,  to  admit  of  the  iron  plate 
moving  between  them.  From  the  con- 
nection at  wt,  the  plate  moves  round  with 
the  vane,  and  thus  will  always  be  per- 
pendicular to  the  direction  of  the  wind, 
and  will  receive  the  full  impulse  of  its 
motion.  The  short  arm  « is  connected 
with  R,  and  moves  horizontally  on  the 
circular  tract  op ; this  latter,  by  means  of 
the  4 rods,  u,  to,  x,  y,  communicates 
the  force  derived  from  n RP,  in  a ver- 
tical direction  to  the  piston  Q,  which 
pressing  on  the  oil  contained  in  the  cis- 
tern a b%  raises  in  the  small  tube  ty  the 
float  attached  to  the  tracer  D,  which 
thus  moves  up  and  down  according  to 
the  force  of  the  wind,  and  describes  a 
curved  line  on  the  paper  strip  (Fig.  7); 
this  is  stretched  over  rollers,  See.,  exactly 
in  the  same  manner  as  the  former,  which 
is  situated  immediately  above,  the  axles 
of  the  rollers  being  the  same  in  both. 

The  hydrostatic  principle  made  use  of 
here,  is  applied  in  a similar  way  to  the 
dynanometer,  the  motion  of  the  piston 
Q,  being  very  small,  when  compared 
with  that  of  the  fluid  in  the  tube  /;  thus 
the  angular  motion  of  P R will  likewise 
be  almost  insensible ; and  lienee  the  errors 
of  inclination  will  be  entirely  avoided. 
The  ratio  of  the  tube  to  the  cistern  ought 
to  allow  the  train  D,  to  indicate  a power 
of  15  lbs.  on  the  square  foot  which  is 
about  the  force  of  the  wind  in  a storm, 
(see  note  to  paper  on  the  application  of 
power  for  locomotive  purposes,  vol.  xii.. 
Mechanic’s  Magazine). 

( To  be  concluded  in  our  run—  tc ken  will  be  given  m 
Description  of  a Sym  pa  tome  ter  for  measuring  minute 
changes  in  atmospheric  pressure.] 


PROPOSITIONS  IN  NBWTON*8  m APPENDIX 
TO  EUCLID.” 

Sir, — Some  time  ago,  you  kindly  in- 
serted in  your  periodical  a communica- 
tion of  mine  respecting  the  6th  and  23rd 
propositions  of  Newton’s  “ Appendix  to 
Euclid.”  I have  rested  on  my  oars  till 
now,  in  hopes  that  some  of  your  corre- 
spondents would  favour  us  with  a de- 
monstration of  one  or  other  of  the  said 
propositions.  I mentioned  to  the  pro- 
poser, that  if  he  demonstrated  the  6th,  he 


Digitized  by  Google 


PROPOSITIONS  IN  NKWTOM’S  **  APPENDIX  TO  KVCLID.” 


331' 


would  meet  with  no  difficulty  in  the  23rd. 
Well,  one  of  jour  correspondents  (Kin- 
da  ven,  I believe)  blames  me  for  not 
showing  how  the  23rd  depends  on  the' 
6th  ; and  the  pronoser,  Mr.  Pearce,  mo- 
destly bints  that  I am  “ as  much  in  the 
dark  as  himself.”  Now,  in  order  to  clear 
myself  of  these  charges,  both  in  your 
sight  and  in  that  of  your  readers,  I trust 
yon  will  publish  what  f am  abont  to  state. 

f may  here  premise,  what  I have  long 
been  convinced  of,  that  the  6th  and  23rd 
of  Newton  are  both  impossible  without 
using  Euclid's  32nd.  I wonder,  then, 
how  any  of  your  correspondents  (particu- 
larly your  correspondent  in  No.  411, 
whose  remarks  in  Newton’s  book  are  so 
full  of  sound  sense)  could  prevail  upon 
themselves  hi  offer  you  the  23rd  proposi- 
tion of  Newton  without  a demonstration. 
Kinclaven  is  particularly  unfortunate  in 
giving  the  most  complex  construction  at 
the  same  time;  still,  I could  have  ex- 
cused that,  had  it  been  followed  by  a de- 
monstration. But,  to  be  brief,  your  cor- 
respondents have  yet  done  nothing  to  the 
purpose ; and  Mr.  Pearce  is  left  “ as 
much  in  the  dark”  as  ever. 

* Give  me  where  to  stand,”  said  the 
venerable  Archimedes,  “ and  1 will  move 
the  earth.”  Of  Mr.  Pearee,  I make  a 
similar  demand — u Give  me  an  exact 
demonstration  of  Newton’s  6th  proposi- 
tion, (by  principles  deduced  from  Eu- 
clid’s first  six  propositions)  and  I will 
solve  and  demonstrate  his  23rd.”  In  both 
cases,  to  grant  the  postulate  is  impossible; 
but  let  the  imagination  get  over  that 
trifling  obstacle,  and  the  rest  will  follow, 
thus : — 

Prop.  6th  of  Newton. 

Half  the  difference  of  the  base  angles  of 
a triangle  is  subtended  by  the  difference  of 
the  sides  containing  the  vertical  angle. 


Let  ABC  be  the  triangle,  of  which  the 


angle  CBA  is  greater  than  the  atogl® 
CAB.  "IietBD  be  drawn,  making  with 
BA  an  angle  equal  to  half  the  difference 
between  CBA  and  CAB ; then  1>A  shall 
be  the  difference  between  the  sides  CA 
and  CB,  or,  which  is  the  same  thing,  Ci> 
shall  be  equal  to  CB. 

Granteo,  that  the  proposition  is  strict-* 
ly  demonstrated,  and  sealed  in  due  form 
with  the  “ Q,.  E.  D,”  there  will  follow 
most  naturally  and  simply : — 

Cor.  1. — That  the  exterior  angle  of  a 
triangle  is  equal  to  the  two  interior  and 
opposite  angles.  For,  since  CD  zz  CB 
(Eucl.  I.  6.)  COB  = CBD;  but  CBD  = 
DAB  -f-  DBA  ; the  greater  of  two  quan- 
tities minus  half  the  difference  being 
equal  to  the  lesser  quantity  plus  half  the 
difference  CDB  = DAB  -f*  DBA ; and 
the  same  reasoning  will  clearly  apply  to 
every  triangle  of  which  one  side  (AD)  is 
produced. 

Cor . 2. — The  three  interior  angles  of  a 
triangle  arc  together  equal  to  two  right 
angles. 

This  follows,  as  in  Euclid’s  32nd.  If, 
however,  it  be  said  that  it  Is  premature  to 
state  that  the  angles  BDC  and  BDA  are 
= two  right  angles,  I may  leave  out  cor. 
2,  till  the  13th  of  Euclid;  bnt  it  will 
even  then  be  in  good  time  for  the  23rd. 


Prop.  23rd  of  Newton. 

Given  the  difference  between  the  side 
and  diagonal  of  a square  to  construct  iL 
Let  m be  the  given  difference , it  is  required 
to  construct  the  square. 


Construction. — Draw  AB  and  AC  of 
indefinite  length  and  at  right  angles  to 
each  other;  bisect  the  angle  CAB  by  the 
indefinite  line  AD ; make  AE  zz  wt,  and 
from  the  point  E draw  the  line  EB,  mak- 
ing an  angle  DEB  — f of  a right  angle. 
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From  the  point  B,  where  EB  and  AB 
intersect,  raise  the  perpendicular  BD, 
make  AC  zz  AB,  and  join  CD  ; then  the 
figure  ABDC  is  the  square  required. 

Demonstration. — The  angle  DEB  zz 
EAB-f-EBA  (cor.  1st  to  Newton’s  6lb) 
but  EAB  zz  4 of  a right  angle  EBAz: 
£ of  a right  angle;  consequently  DBE  = 
f of  a right  angle  = DEB  DB  = DE. 
Again,  in  the  triangle  ABD,  since  B is  a 
right  angle,  and  BAD=  4 of  a right 
angle  ADBz  4 of  a right  angle  (by 
cor.  2nd  to  Newton’s  6th)  ,\  BADiz 
BDA  and  ADz  BD.  In  comparing  the 
triangles  DAB  and  DAC,  they  are  equal 
in  every  respect,  (by  Eucl.  I.  4th)  conse- 
quently the  angle  C is  a right  angle ; so 
is  D,  being  two  halves  of  a right  angle. 
The  figure,  therefore,  has  its  sides  all 
equal,  and  its  angles  right  angles;  hence 
it  is  square.  Also,  the  difference  be- 
tween its  side  and  diagonal  is  = m; 
hence  it  is  the  square  required. 

The  construction  used  by  me  in  the 
above  problem  was  naturally  suggested 
by  Newton’s  6th  proposition.  As  you 
may  observe,  it  is  much  simpler  than  any 
thing  given  by  your  correspondents,  re- 
quiring only  a single  line  EB.  This,  I 
hope,  will  suffice  to  satisfy  the  proposer 
and  Kinclaven: — 1st.  That  what  1 for- 
merly stated  on  the  subject  was  done  on 
solid  grounds.  2nd.  That  Newton’s  6th 
is  impossible  without  the  32nd  of  Euclid; 
the  best  proof  of  which  is,  that  the  latter 
is  deducible  from  the  former  as  corolla- 
ries; hence  Euclid  himself  would  be 
open  to  the  charge  of  misplacing  his 
32nd  proposition — quod  quidem  absur - 
dum  est. 

Yours,  &c.  Samuel  Simple. 


SUTTON  WASH  BANK. 

The  Union  coach,  from  Norwich  to 
Newark,  made  its  first  passage  orer  this 
new  line  of  road  on  Monday,  the  4th  inst. 
with  a full  complement  of  passengers. 
The  coach  was  met  at  the  Cross  Keys 
tavern,  on  the  Norfolk  side,  (formerly  the 
guide-house  over  this  dangerous  estuary), 
by  several  gentlemen  of  high  respectabi- 
lity; it  there  changed  horses,  and  con- 
tinued its  journey  along  the  new  bank, 
greeted  as  it  proceeded  by  various  parties 
of  the  workmen,  who  at  the  point  where 
the  bank  was  closed,  and  which  unites 
the  northern  and  eastern  parts,  had  hoist- 
ed a long  staff,  to  which  was  appended 


seven  handkerchiefs  in  six  numerals,  and 
a pendant  substitute  between  the  se- 
venth ; thereby  denoting  the  union  of  the 
seven  great  commercial  towns,  Liverpool, 
Manchester,  York,  Leeds,  Sheffield,  Bir- 
mingham, and  Hull,  with  Norwich. 

The  coach  was  hailed,  on  its  arrival  at 
the  Bridge  tavern,  by  the  welcome  of  a 
most  numerous  assemblage,  among  which 
was  to  he  found  the  principal  part  of  the 
rank,  wealth,  beauty,  and  respectability, 
of  tlie  adjacent  neighbonrhood.  The 
bridge  over  which  the  coach  passed  was 
gaily  decorated  with  numerous  flags; 
and  the  shouts  of  the  multitude,  when  it 
arrived  at  its  destination,  testified  the  in- 
terest they  felt  in  witnessing  the  comple- 
tion of  a work,  by  which  a line  of  road  is 
secured  over  a way  which,  m January  last, 
was  part  of  the  German  Ocean,  with  a 
depth  at  high-tide  of  at  least  five  fathoms 
water. 

The  day,  fortunately,  was  fine,  with  a 
gentle  south-west  wind  ; the  tide  was  at 
full ; and  the  passengers  appeared  highly 
delighted  with  the  beauty  and  novelty  of 
the  scene. 

It  seems  almost  incredible,  that  this 
ride  of  two  miles  should  have  been  erect- 
ed from  the  bed  of  the  sea  below,  in  the 
brief  space  of  twenty-six  weeks — a pe- 
riod for  such  a work,  which  is,  we  be- 
lieve, without  its  parallel  in  the  annals 
of  labour. 

. The  whole  of  the  vast  improvements 
upon  the  eastern  coast,  by  which  90,000 
acres  will  ultimately  be  taken  from  the 
ocean,  were  projected  by  the  late  Mr. 
Rennie,  and  have  been  executed  by  his 
successor  with  equal  ability  and  success. 

For  the  preceding  particulars,  and  also 
the  former  statement,  respecting  this 
great  ivork,  the  writer  has  been  indebted 
to  the  Stamford  Mercury . ... 

T.  M.  B.  ’ 


COMMENCEMENT  OF  STF.AM-TRAVELLINO 
IN  SCOTLAND. 

We  are  glad  to  observe,  from  the 
Glasgow  Evening  Post  of  the  16th  inst., 
(a  copy  of  which  has  been  obligingly 
forwarded  to  us  by  a correspondent)  that 
a locomotive  steam -carriage  has  com- 
menced running  with  success  on  the 
Glasgow  and  Garnkirk  Railway.  It  is 
called  the  St.  Rollox,  after  the  name  of 
the  railway  company’s  principal  station. 
It  made  its  first  trip  on  the  14th  iustant 


Digitized  by  Google 


333 


S0LUlli>.V8  OF  MATHEMATICAL  :PK0l»L*M. 


pittMjliiitofl  A distance  of  miles 
in  34  minutes,  4 seconds,  exclusive  of 
the  time  occupied  in  stoppages  to  take 
up  passengers,  which  amounted  to 
S'  26”.  The  Gamkirk  Railway,  like  the 
Liverpool  and  Manchester  one,  passes 
for  a considerable  way  over  a moss ; and 
of  the  manner  in  which  it  is  here  con- 
structed, the  writer  of  the  account  be- 
fore us  speaks  in  terms  ol  high  praise. 
“ Here,”  he  says,  “ an  entirely  new  and 
admirable  plau  of  (Mr.  Grainger)  the 
engineer’s  has  been  adopted  for  the  fix- 
ing of  the  rails,  by  longitudinal  sleeper 
beams,  supported  on  double  transverse 
fmes,  placed  on  beds  of  brush  and  bal- 
lasting, the  success  of  which  application 
is  momentarily  experienced,  on  the  car- 
riages entering  on  it,  from  the  additional 
smoothness  and  agreeableness  oi  their 
motion.*1 

The  carriage  made  a second  trip  on 
the  evening  of  the  14th,  of  which  the 
following  account  is  given  : 

o On  leaving  the  St.  Rollox  station, 
and  proceeding  eastward,  she  only  i cach- 
ed the  3 mile  post,  to  which  there  is  a 
regular  inclined  plane  from  St.  Rollox  in 
80  minutes;  but  let  us  calculate  the  load 
taken  forward  in  this  time,  and  its  rela- 
tive proportion  on  a level  plane 


Tons. 

“The  engine,  tender,  and  train 
of  nine  carriages,  witli  passen- 
gers, was 86  50 

The  inclined  plane,  which  she 
ascended  witli  tiiis  load  for 
the  three  mile*,  is  regular 
throughout.  The  gravitating 
resistance  from  it  was  50  • 0 

K6  • 50 

Friction  on  resistance 36 

Total  resistance  on  inclined 

plane 60,86 


“ So  we  see  that  this  wonderful  ma- 
chine bore  forward  a load  equal  to  90  • 80 
tons  on  a level,  which  is  upwards  of  17 
times  her  own  weight,  at  the  rate  of  10 
minntes  per  mile  ! After  ascending  the 
Inclined  pl.-ne,  we  made  the  east  end  at 
the  rate  of  14  miles  per  hour,  and  return- 
ed west  at  the  rate  of  17  miles.  Our  load 
was,  however,  much  lessened  when  re- 
turning.** 

Neither  the  name  of  the  manufacturer 
of  the  engine,  nor  the  principle  followed 
in  its  construction,  is  mentioned. 


SOLUTIONS  or  MATHEMATICAL  PRCULi.M, 

no.  4,  p.  62. 

Question. — If  from  any  point  in  the 
circumference  of  a given  sector  of  a circle, 
perpendiculars  be  drawn  to  the  two  radii , 
the  straight  line  which  joins  the  ejtret 
mi  ties  of  the  perpendiculars  will  be  a con- 
stant quantity.  Demonstration  required ~ 

t 

Solution  by  O.  S. 
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Let  ABC  be  the  given  sector  of  a 
circle  whose  centre  is  A.  From  any 
point  E in  the  circumference  draw  E D, 

E F perpendiculars  to  A B,  AC;  join 
F D,  then  will  FD  be  an  invariable 
quantity  wherever  the  point  E is  taken. 
Draw  C G perpendicular  to  A B,  then 
because  each  of  the  angles  A D E,  A F E, 
is  a right  angle,  the  four  points  A D E F, 
are  in  the  circumference  of  a circle,  of 
which  A E is  a diameter. 

Draw  the  diameter  FON,  and  join  * 
N D.  Then  the  angle  CAG  = angle 
F N D,  and  the  angle  FDN  = angle 
C G A,  and  AC=AE  = FN.\FD 
— C G,  a constant  quantity.  Where- 
fore, &c.  Q.  E.  D. 

The  proposer  of  the  question  observes, 
with  truth,  that  “ several  important  tri- 
gonometrical formula?  may  be  deduced 
from  the  above  theorem,  in  a simpler 
way  than  by  any  other  method,”  he  has 
ever  seen. 

I subjoin  four  fundamental  deduc- 
tions, from  which  almost  an  unlimited 
number  of  such  formulae  may  be  ob- 
tained. 

Deductions  from  the  above  Theorem. 

1st.  Calling  the  arc  B E = A,  E C = 

B B C = A -j-  B.  Then  E D is  the 
sine* of  A,  and  A D tbe  cosine;  E F is 
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the  sine  of  B,  and  A F the  cosine ; and 
FD  = CG  = sine  (A  + Bh  Then  be-  ‘ 
cause  A D E F is  a quadrilateral  figure 
inscribed  in  the  circle  ADF.*.  A E*FD 
wAE*EG=DE‘AF  + AD*FE, 
and  assuming  A E = 1 ; then  sine  (A 
4-  B)  =s  sine  A • cosine  B -f*  sine  B * co- 
sine A. 

2nd.  Calling  the  arc  BCr  A,  C E 
= B B E ZZ  A — B,  draw  F H,  E L 
perpendiculars  to  A B,  F H.  Then,  by 
similar  triangles,  ACjAGjjFEj 
F I ,\  A C • F I ZZ  A G-FE.  Also, 

af:fh::ac:cg.\  acfh 

— AF*CG  A C ’ H F — AC*  FI, 
or  A C - E D~  A F-C  G — AGFE, 
that  is  sine  (A  — B)  ” sine  A,  cosine  B 

— cosine  A.  sine  B. 

3rd.  Draw  A R perpendicular  to  A B, 
meeting  the  circumference  B E C,  in  R. 
Calling  B E z A,  C E “ B,  then  B R 

— (BE+  CE)zRCzRE  — CE. 


FOR  O UN-BARR  ELS. 

But  sine  (R  E — E C)  Z sine  K E.  co- 
sine EC — cosine  R E.  sine  E C ; that 
is,  cosine  (A  -f  B)  “ cosine  A.  ^t*ine 
B — sine  A.  sine  B. 

4th.  The  same  notation  remaining: 
let  R E and  C E,  be  taken  from  R B,  and 
there  remains  BE  — C E,  or  A — B. 
Also,  sihe  (R  E -f“  C E)  ZI  sine  R E. 
cosine  C B + cosine  R E.  siue  C E,  that 
is,  cosine  (A  — B)  ZZ  cosine  A.  cosine 
B 4*  sine  A.  sine  B. 

Yours,  &c.  G.  S. 

[Demonstrations  of  this  theorem  hare 
been  also  received  from  Mr.  Utting, 
W.  W.  F.,  of  Ktrkaldv,  A.  Q,.,  and 
Dios;  hut  they  all  fall  short  of  that  of 
G.  S.,  inasmuch  as  they  do  not  point  out 
the  important  trigonometrical  applica- 
tions referred  to  in  the  postscript  of  the 
proposer. — Edit.] 


IMPROVED  BORING-BIT  FOR  GUN-BARRELS. 


ABC  represents  a straight  rod  of  iron, 
having  two  steel  cutting  edges  BC,  at 
least  one-third  of  the  length  of  the  guu- 
barrel.  The  cutting-edges  roust  be  pa- 
rallel to  each  other,  and  parallel  to  the 
axis  of  the  tool,  except  at  the  end  which 
enters.  The  hack  of  the  tool  is  cut  away 
to  a considerable  angle  with  the  axis, 
which  gives  it  a wedge-like  form.  At  H 
and  1 are  holes  for  the  screws  F and  G, 
which  fasten  the  iron  sliding-piece  DE 
firmly  to  the  tool.  This  sliding-piece  is 
dal  on  the  side  that  touches  BC,  and 
round  ou  the  other,  thescction  of  it  being 
a semicircle  at  its  widest  end  E,  whereas 
the  section  of  BC  is  a parallelogram. 
The  angle  of  DE  must  he  equal  to  that 
of  BC;  that  the  sides  BC— DE  may  be 
parallel  to  each  other.  Two  long  slits 
are  cut  in  the  sliding-piece  DE  for  the 
screws  F — G,  and  so  fonned  as  to  allow 
their  heads  to  be  below  the  surface  of 
the  bit 

1 have  said,  that  the  two  cutting-edges 
should  be  parallel  with  the  back  of  the 
tool,  but  probably  that  is  not  the  best 
fonu  for  tne  bit.  I think  it  would  cut 


much  steadier  if  made  somewhat  smaller 
at  the  end  that  enters,  because  the  hinder 
part  of  it  will  cut  or  rub  ofTby  its  friction 
some  of  the  metal,  and  leave  the  tool 
loose  in  the  hole,  which  would  cause  it 
to  bore  untrue.  Besides,  a taper  bit 
would  enter  much  better  than  a parallel 
one. 

The  method  of  using  the  bit  is  as  fol- 
lows : — Loosen  the  screws  ; push  the 
piece  DE  to  the  right  hand,  to  lessen  the 
diameter  of  it,  that  it  may  enter  freely  ; 
tighten  the  screws,  and  pass  the  tool 
through  the  barrel.  Then,  by  loosening 
the  screws,  and  pushing  DE  a little  to 
the  left  hand,  the  diameter  of  the  hit 
will  be  enlarged,  and  will  remove  a lit- 
tle more  of  the  inequality  of  the  work. 
The  less  the  sliding-piece  fe  moved,  and 
the  oftener  the  tool  is  passed  through,  the 
truer  will  the  barrel  be.  Indeed,  there 
appeal's  to  be  no  limit  to  the  accuracy  of 
the  method,  as  the  thickness  E ot  the 
wedge  DE  may  be  made  iu  any  given 
proportion  to  its  length. 

the  dotted  line  along  DE,  next  to  BC, 
is  intended  to  represent  u groove  for  keep- 
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ing  the  two  pieces  parallel.  It  is  scarcely 
necessary,  as  the  screws  H and  I effect 
the  same  thing. 

Let  me  now  contrast  this  tool  with  the 
present  one,  which  is  a long  rod  of  iion, 
.steeled  at  the  cutting  end  for  about  7 or 
8 inches  only,  and  worked  nearly  square 
with  two  cutting-edges,  the  opposite  side 
being  filed  away  a little  to  admit  the 
packing  of  wood  and  paper,  which  forces 
the  cutting-edges  of  the  bit  up  against 
the  barrel.  The  paper  is  put  on  in  long 
slips,  one  at  a time,  (and  the  wood  above 
them)  as  the  tool  is  passed  through. 
The  greatest  defect  of  this  tool  is  the 
elasticity  of  the  packing,  which  allows  the 
bit  to  give  way  when  it  comes  to  any  con- 
siderable inequality ; and  not  only  leaves 
the  barrel  smaller  at  that  place  than  at 
any  other,  but,  what  is  worse,  the  whole 
quantity  is  left  on  one  side,  not  only 
thereby  making  it  less  in  that  place,  but 
crooked  also.  Another  defect  is  caused 
by  the  wearing  of  the  piece  of  wood, 
through  the  roughness  of  the  barrel, 
which  makes  the  bore  larger  at  the  end 
that  the  bit  is  tied  than  the  other.  Be- 
sides, the  whole  packing  being  loose,  it 
must  shift  about  by  the  motion  of  the 
tool ; and,  to  say  the  least,  a more  un- 
mechanical method  could  not  have  been 
devised. 

Yours,  &c.  W.  Ettrick. 

StoUt  t land,  Almj  5 > 1831. 

N.  B. — A paper,  describing  this  tool, 
was  forwarded  to  the  Secretary  of  the 
Society  of  Arts  on  April  21,  1826,  which 
was  read  before  a Committee  of  the  So- 
ciety, but  no  further  notice  was  taken 
of  it. 


SPECULA  FOR  RETLECTINO-TELESCOPES. 

Sir, — A correspondent,  p.  271  of  your 
present  volume,  inquires  for  the  best 
method  of  finishing  specula  for  reflecting- 
telescopes,  and  you  promise  the  insertion 
of  portions  of  Ed  wards’s  pamphlet  on  that 
subject,  as  the  best  hitherto  published. 
Jn  that,  Sir,  you  are  correct;  it  is  by 
much  the  best  treatise  on  the  subject  that 
has  yet  appeared.  Nevertheless,  1 do 
not  hesitate  to  assert,  that  very  few,  if 
any,  could  make  a tolerable  mirror,  much 
less  a good  one,  by  following  the  direc- 
tions contained  in  that  book.  Different 
sized  mirrors  require  diflerent  methods  of 
operation,  but  Edwards  gives  only  one 


method  for  all  sizes.  For  large  minors 
I know  it  to  be  absolutely  wrong,  and  I 
am  not  sure  that  it  will  answer  even  for 
the  size  he  had  particularly  in  view. 
Moreover,  he  gives  neither  the  best  com- 
position for  the  specula,  nor  the  best 
method  of  casting,  griuding,  and  smooth- 
ing them,  nor  any  rule  for  obtaining 
the  parabolical  figuic  in  which  the  great- 
est defect  is  discoverable  to  a workman. 
In  proof  of  these  assertions  it  is  only  ne- 
cessary to  mention,  that  the  best  opticians, 
who  all  take  Edwards  for  their  guide, 
say  that  their  methods  are  “ uncertain, 
but  that  they  can  always  obtain  the  cor- 
rect figure  by  repeated  trials.”  Now, 
what  is  that  but  saying  that  they  have  no 
certain  rule  to  work  by?  I spent  a great 
deal  of  time  on  the  improvement  of  the 
reflecting-telescope  (nearly  three  years), 
and  worked  ten  or  twelve  months  inces- 
santly without  being  able  to  obtain  any 
other  than  a perfect  spherical  mirror. 
The  methods  of  Mudge  and  Edwards  w ere 
during  that  time  tried  severa/hundred  times 
without  success,  till  at  last  my  patience 
was  completely  exhausted.  Experiments 
being  found  to  be  useless,  resort  was  had 
to  theory,  which  quickly  unravelled  the 
mystery ; and  in  ten  minutes  or  a quar- 
ter of  an  hour  afterwards  I possessed  a 
48-inch  mirror,  that  bore  5$  inches  aper- 
ture. Since  that,  mirrors  from  l£-incli 
focal  length,  with  0 75  inches  aperture 
power,  18  to  12  feet  6 inches,  with  12£ 
inches  aperture,  have  been  finished,  which 
performed,  generally  speaking,  pretty 
well  from  the  first  polish,  and  would 
have  done  better  had  it  not  been  my  in- 
tention to  leave  them  short  of  the  parabo- 
lical figure  by  way  of  experiment.  It  is 
my  intention  to  publish  my  experiments 
as  early  as  possible ; and  my  reason  for 
making  this  communication  is,  that  your 
pages  may  not  be  occupied  by  imperfect 
matter,  which  may  be  found  in  Smith’s 
Mechanic,  and  various  other  compilations. 

Yours,  &c.  W.  Ettrick. 

S**4trl*nd,  July  IS,  1831. 

MR.  WOOLLCAR’s  CALCULATOR. 

Sir, — I beg  to  state,  in  reply  to  Mr. 
Andrews  ana  J.  H.,  that  an  artist  is  now 
employed  under  my  direction  in  laying 
down  the  pattern  for  my  calculating- 
rule. 

It  has  been  determined  to  increase  the 
length  to  8 inches;  which  will  give 
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space  for  more  subdivisions  in  some 
parts,  and  greater  distinctions  In  others, 
without  detracting  from  its  portability.' 

I had  anticipated  Mr.  A.’s  wish  for 
the  sines  and  tangents,  which  will  be 
inserted  in  the  portion  k ; and  a mode 
will  be  pointed  out  of  supplying  the  de- 
fect of  the  first  5°  42'  on  those  scales. 

The  use  of  3 lines  of  double  radius,  in 
conjunction  with  one  of  single  radius,  is 
only  required  in  solving  the  equation 

<2  = — - In  practice  it  mostly  happens, 

that  a is  a constant  quantity ; in  tvhich 
cases  my  rule  will  be  adequate  to  the 
solution.* 

I think  that  many  persons  are  led  to 
neglect  the  practice  of  mechanicat  com- 
putation, from  ignorance  of  the  exact- 
ness which  a well-divided  instrument  is 
capable  of  in  expert  hands.  The  vast 
number  of  cheap  and  ill-made  articles 
which  are  manufactured  has  the  effect  of 
increasing  this  neglect. 

Some  of  your  readers  can  probably 
determine  upon  the  truth  of  what  has 
been  reported  to  me,  that  some  rule- 
makers  do  not  hesitate  to  copy,  from 
rules  which  come  into  their  hands,  any 
new  scales  that  may  be  met  with  ; and 
even  to  make  brass  patterns  from  such 
rules  for  their  future  use.  It  must  be 
obvious  that  nothing  can  be  more  unfair 
or  more  mischievous  than  such  a prac- 
tice. No  rule  can  he  fit  for  calculation, 
unless  copied  directly  and  carefully  from 
a pattern  laid  down  by  a dividing-en- 
gine, or  by  a beam-compass  and  stand- 
ard-scale. * 

Yours,  &C.  J.  W.  WOOLLGAR. 

Ltndon,  July  16,  1831. 


LIST  OF  NEW  PATENTS  GRANTED,  FROM 
THE  22ND  OF  JUNE,  TO  THE  29lH 
OF  JUNE. 

William  Godfrey  Kueller,  of  llacknev,  Ksq  , for 
certain  improvements  on  stills,  or  apparatus  for 
distilling,  bis  months,  to  specify  from  Stytli  June, 
1831. 

jMcob  Perkins,  of  Fleet  street,  enal  teer,  for  im- 
provements iu  geueratiug  steam.  Six  mouths,  9u«i 
July,  1831. 

Baron  Charles  Wetterstedt.  of  the  Whitechapel- 
road,  Middlesex,  for  a composition  or  enmoination 
of  materials  for  sheathing,  pamting,  ur  piestrvmg, 
ships*  bottoms,  and  for  other  pm  notes.  Six  mouths. 
July  6,  1H3I. 


• Hy  a substitution  which  is  \ xplaiucd  in  one  of 

M««rKUllic*tiuo>  l“  vo1,  v,i*  t'f  tl,e 


Robert  Hicks,  of  .Wlmpole  treat,  surgeon,  for 
certain  improvements  iu  cull  ary  apparatus.  8ix 
mouths,  July  8,  1831. 

• Adolph#  Jacquessnu,  of  I^icester-square,  for  cer- 
tain improvements  in  machinery  or  apparatus  appli- 
cable to  lithographic,  and  other  printing,  communi- 
cated to  him  by  a certain  foreigner  resigning  abroad. 
Six  mouths,  July  6,  1831. 

Richard  Prosser,  of  Birmingham,  civil  engineer, 
for  certain  improvements  in  manufacturing  nails  or 
tacks,  for  ornamenting  boxes,  and  other  articles  of 
furniture.  Two  months,  July  13,  l83l. 

John  Milne,  of  Shaw,  in  the  parish  of  Oldbans, 
cotton-spinmr,  for  improvements  on  certain  iastru. 
ments  or  machines,  commonly  called  roving-frames 
and  stubbing  frames,  used  for  preparing  cottou-wool 
for  spinuitig.  Two  monti  a.Juiy  13,  1831. 

Moses  Poole,  of.  the  Patent-office,  Lincoln's- las, 
geutlemau,  for  ceitain  improvements  communicated 
to  him  by  a foreigner  residing  abroad,  in  steam-en- 
gines, ami  in  propelling  Itoats.  and  other  flouting 
bodies,  parts  of  which  imptovt  meats  are  applicable 
to  other  purposes,  bix  mouths,  July  13, 1831. 

Augustus  Demondinn,  of  Old  Fish  street-hill, 
London,  for  certain  improvements  (communicated 
to  him  by  a foreigner  residing  ab<oad>  on  guns, 
muskets,  and  other  tire  arms,  end  in  cartridges  to  be 
used  therewith,  and  in  the  method  of  j riming  tha 
same  ; and  in  the  machinery  tor  making  the  said 
guns,  muskets,  end  tire-arms,  also  the  cartridges  and 
priming,  which  impiovements  are  also  npidicabie  to 
other  purposes.  Six  months,  July  13,  18.3!. 

James  Pyrroft,  of  R dleston,  near  Boiton-oo- 
Trent,  gentleman,  for  certain  improvement*  con- 
nected with  giates,  and  other  fire  p*nies.  blx  mouths, 
July  13.  1831. 

Sampson  Mordan,  of  Castle-street,  Fast  Finsbury, 
engiue-r,  for  r.rtain  improvements  in  writiug  and 
drawing  peus  and  penholders,  and  in  the  method  of 
uiiug  them.  Two  months,  July  13,  lH3i. 

William  Batten,  of  Rochester,  gentleman,  for  an 
apparatus  fur  checking  or  stopping  chain  cables, 
which  apparatus  •>  ay  be  applied  to  other  purposes. 
Six  mouths,  July  13,  1831. 

John  dc  Burgh,  Marquis  of  Clanricarde,  for  cer- 
tain Improvements  fcommunirated  to  him  by  a 
foreigner  redding  abirud)  in  tire  arm».  and  in  the 
projectiles  to  be  used  therewith,  bix  mouths,  July 
15,  1831. 


Kivtrof  I'intgtr. — Near  the  road  from  Bogota  to 
Quito,  in  South  A met  lea,  there  Is  a river,  the  water* 
of  which  are  as  tour  as  vinegar.  It  takes  iu  rise 
among  the  Andes,  ill  the  neighbourhood  of  two  vol- 
canoes, winch  are  supposed  to  imparl  to  .it  its  sul- 
phuric pi  ope  i ties. 
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IMPROVED  DYNAMOMETERS. 

Sir,  — The  dynamometer  is  a name 
given  to  some  well-known  instruments, 
of  great  service  in  the  estimation  of  the 
force  of  animals,  either  at  what  is  called 
a dead  pull,  or  in  traction,  assigning  that 
force  in  either  case ; and  so  furnishing 
useful  practical  data  to  a great  degree 
of  correctness:  they  enable  us  to  find 
comparative  strength,  either  in  different 
animals,  or  in  the  same  animal  in  the 
various  inodes  of  its  exertion,  and  how 
the  power  of  traction  becomes  less  as  the 
speed  increases. 

The  most  common  instrument  of  this 
kind,  is  that  called  the  spring  dynamo- 
meter, consisting  of  an  elliptical  spring, 
having  a hook  fixed  at  each  extremity  of 
its  imaginary  transverse  diameter,  to  one 
of  which  the  force  exerted  is  applied, 
while  the  other  is  fixed ; a scale  is  at- 
tached, by  means  of  which  that  force  is 
ascertained.  The  effect  of  a force  ap- 
plied in  this  manner,  is  to  change  th.c 
figure  of  the  spring  by  increasing  the 
transverse,  and  lessening  the  conjugate 
axis;  the  amount  of  this  change  is 
proportioned  to  the  force  applied;  and 
thus  it  enables  us  to  graduate  the  scale 
by  trials. 

Another  dynamometer  of  a very  inge- 
nious kind,  is  described  in  tol.  1 1 of  the 
Mechanics’  Magazine,  and,  as  this  is 
before  the  eye  of  the  readers  of  that 
work,  it  is  needless  to  describe  it  here. 

It  may  be  said  of  these  instruments, 
that  the  first  is  open  to  objection  from 
the  oscillations  to  which  it  is  subject 
when  force  is  applied  ; and  though  at  a 
dead  pull,  the  second  is  free  from  this, 
yet,  it  is  probable,  that  in  cases  where 
the  force  of  traction  is  to  be  measured  by 
it,  it  would  he  rendered  imperfect  bv  the 
iigitation  of  the  moving  vessel,  disturb- 
ing the  result  pointed  out  by  the  surface 
of  the  mercury  oil  the  scale. 

The  object  of  this  communication  k to 
submit  one  or  two  schemes  for  another 
dynamometer. 

The  simplest  of  the  plans  is  that  re- 
presented in  fig.  1 . A B is  an  iron  rod 
or  bar  moveable  oil  un  axis  A,  as  a 
centre,  its  apex  B traversing  on  the  arc 
CD.  E is  a strong  curved  spring,  firmly 
fixed  upon  a pin  at  F,  and  attached  at 
its  other  end  to  a point  on  the  bar  A B. 
The  force  to  be  exerted  is  applied  at  a 
print  G on  the  bar,  eillier  by  means  of 
a cord,  us  shewn  in  the  figure,  or  by  a 


hook  fixed  on  the  bar,  and  by  over- 
coming the  spring  it  causes  tlie  apex  of 
the  bar  to  move  on  the  arc  CD,  to  an 
extent  always  proportioned  to  the  force. 
Let  D lx  a point  on  the  arc  at  whieh 
the  spring  ceases  to  force  AB,  and  then,' 
apply  weights  to  act  on  it  iu  succession, 
and  for  each  of  these  note  the  position  of 
the  apex  B,  thus  will  be  obtained  a scale 
applicable  to  measure  any  power  within 
the  range  of  the  weights. 

To  prerent  the  bar  giving  back  when 
the  force  or  tension  of  the  chord  G is  re- 
laxed, and  to  clear  the  plan  of  the  ob- 
jections which  bear  on  trie  elliptical  dy- 
namometer, I should  connect  a hori- 
zontal rack  A (fig.  3)  to  a point  on  the 
vertical  rod  A B (fig.  1)  turning  a wheel 
B by  cogged  work  in  a vertical  plane, 
parallel  to  that  in  which  the  rod  moves, 
and  driving  a spur  wheel  C in  a ver- 
tical plane  perpendicular  to  B ; this, 
when  the  bar  mores,  gives  a rotary  mo- 
tion to  the  axle  CD,  on  which  about  one 
turn  of  a spiral  groove  is  cut.  E is  a 
vertical  bar,  in  which  one  extremity  of 
the  axle  D revolves;  to  this  bar  is  at- 
tached a click  F,  which  tikes  into  the 
thread  of  the  spiral  screrv,  and  may  ob- 
viously be  so  fixed  as  to  be  perpen- 
dicular to  the  thread  in  that  point ; and 
when  the  force  is  relaxed,  this  click 
will  prevent  the  arm  giving  hack  by  more 
thau  a very  small  quantity,  and’  is  on 
this  account,  I think,  preferable  here  to 
the  ordinary  ratchet. 

I now  proceed  to  describe  the  other 
modification.  A B (fig.  2)  are  two 
strong  prismatic  bars  of  metal  equal  in 
length,  and  connected  by  a stiffly-moving 
joint  at  C — this  is  firmiy  fixed  by  a pin 
or  otherwise  to  a strong  horizontal  board 
or  table  D E ; these  may  either  be  acted 
on  by  springs  at  G F,  or  they  may  be  so 
by  weights  connected  with  strings  fixed  at 
the  extremities  of  AB,  crossing  and  going 
over  fixed  pulleys.  II IK  is  a wedge,  of 
which  the  sides  If  I,  HK  are  segments  of 
equal  circles.  The  force  to  be  applied, 
acts  by  a hook  or  cord  fixed  to  the  apex 
H ; and  in  proportion  to  its  amount 
draws  that  aj>ex  towards  C,  by  over- 
coming the  springs,  Sec.  In  a wedge 
of  this  kind,  the  degree  of  force  required 
to  draw  the  wedge  onward,  is  constantly 
varying  at  evenr  point  of  the  curves  in 
contact  with  A B,  ns  is  evident  from  the 
theory  of  the  wedge.  The  scale  must 
be  graduated  by  trials,  and  may  be  laid 
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down  on  one  or  both  the  arcs  HK,  HI, 
or  i a direction  II  a on  tlie  wedge,  as  de- 
noted by  the  point  of  an  index  fixed  by 
one  extremity  to  the  table,  the  other  pro- 
jecting over  the  line  H a. 

In  figs.  1 and  2,  the  ratchet  for  the 
sake  of  simplicity  is  omitted;  in  fig.  1, 
the  way  in  which  it  is  applied  has  been 
shown,  the  rack  may  be  fixed  at  a in 
fig.  2. 

Perhaps  the  most  simple  dynamometer 
that  can  be,  is  shown  in  fig.  4,  in  which 
a cord  is  represented  connected  by  one 
end  to  a chain  or  flexible  rope,  coiled  on 
the  ground,  and  going  round  fixed  pul 
leys ; it  is  evident  that  the  greater  the 
power  applied  at  the  other  end  of  the 
cord,  the  higher  will  the  chain  or  rope 
be  raised,  and  thus,  bv  trials,  a scale  of 
powers  may  be  formed  on  it.  This  plan 
applied  to  the  index  A B,  fig.  I,  would 
be  a good  substitute  for  the  spring  C, 
and  would  evidently  make  a good  weigh- 
ing machine . Other  dynamometers 

would  answer  this  end ; but,  I think, 
none  of  them  so  well  as  the  combination 
of  figs.  1 and  4. 

It  may  be  right  to  mention,  that  so  far 
as  I am  concerned,  these  plans  are  ori- 
ginal, and  if  it  be  shown  that  they  have 
been  before  known,  or  that  they  are  fal- 
lacious, I expect  to  be  told  of  it  with 
the  candour  due  to  the  sentimeuts  which 
impel  me  to  transmit  them. 

In  their  present  shape,  however,  they 
are  only  theoretical  speculations,  ancl 
circumstances  forbid  me  to  hope  that  I 
can  ever  push  them  to  the  mechanical 
test.  Possibly,  however,  with  all  their 
imperfections  on  their  heads,  they  may 
prove  the  means  of  inducing  others  to  do 
so  ; if  they  should,  my  end  in  making 
them  known  will  be  fully  answered. 

Yours,  8c  c.  * * * 

J*lj  12,  1831. 


OH  THE  BURSTING  OP  PIPES  BV  PROST. 

Sir,— -Permit  me  to  apologise  to  an 
“Inquirer  after  Practical  Knowledge,”’ 
(p.  127)  for  not  having  furnished  the  in- 
formation requested  of  me,  on  the  subject 
of  water-pipes;  which  I would  have 
done  ere  this,  but  that  the  request  had 
escaped  my  notice.  I have  observed  with 
regret,  that  I have  not  been  superseded 
by  either  of  the  three  gentlemen,  whose 
communications  on  this  subject  appear  in 
your  411th  Number;  and  I now  submit 


the  following  inibrmation,with  a hope  that 
it  may  prove  satisfactory  to  all  parties, 
and  escape  the  objections  so  justly  raised 
by  you  to  the  explanations  hitherto 
furnished. 

At  the  outset,  I would  observe,  that 
pipes  are  frequently  burst  by  frosty  but 
never  by  a thaw.  Tne  following  passages 
from  the  Treatise  on  Heat,  published  by 
the  Society  for  the  Diffusion  of  Useful 
Knowledge,  appears  to  embody  so  much 
of  the  information  we  possess  on  the  sub- 
ject, that  I make  no  apology  for  trans- 
ferring it  to  your  pages  verbatim. 

“ There  arc  a few  partial  exceptions  to 
the  expansion  of  bodies  by  heat,  and  their 
contraction  by  cold,  of  which  water  pre- 
sents the  most  remarkable.  This  fluid 
contracts  in  cooling  until  it  arrives  at  a 
certain  point,  and  then  expands  as  if  heat 
■were  applied.  This  property  of  water 
was  first  observed  by  the  Florentine  Aca- 
demicians, in  cooling  a thermometer- 
glass,  filled  with  water,  by  immersion  in 
a mixture  of  ice  and  salt ; but  Do  Luo 
afterwards  investigated  the  subject,  and 
considered  the  greatest  density  of  the 
water  to  be  attained  when  it  arrived  at 
40°,  as  it  ceased  to  contract  from  that 
point,  although  the  cooling  process  con- 
tinued ; on  the  contrary,  expansion  was 
found  to  result  both  from  the  addition 
and  the  abstraction  of  heat,  after  the 
water  arrived  at  the  above-mentioned 
temperature.  Sir  Charles  Blagden  and 
Mr.  Gilpiu  discovered  that  De  Luc  had 
omitted  to  make  the  proper  correction  for 
the  expansion  of  the  glass;  which,  when 
they  had  done,  they  found  that  water  ar- 
rives at  its  greatest  density  on  being 
cooled  to  39°  of  Fahrenheit.  Dr.  Hope 
considers  the  greatest  density  to  be  at 
89°  b' ; and  the  French  chemists  at  40°. 
Taking  the  temperature  at  which  the 
greatest  density  occurs  to  be  40°,  the  den- 
sity of  water  at  48°  and  3*2°  will  be  the 
same. 

The  expansive  forco  of  water  on  freez- 
ing is  well  known,  as  water-pipes  ami 
vessels  filled  with  it  are  often  burst  by  its 
force.  Even  in  our  bed-rooms,  in  very 
cold  weather,  water-bottles  are  frequently 
broken,  if  they  be  quite  full  of  water, 
and  have  such  narrow  necks  as  to  pre- 
vent the  free  expansion  of  the  fluid  in 
freezing.  The  flat  stones  of  pavements 
are  frequently  raised  out  of  their  places 
by  the  freezing  of  the  water  beneath 
- them,  truuks  of  trees  are  split,  and  rocks 
are  rent  asunder  by  the  same  force.  The 
agency  of  frost  is  very  beneficial  in  occa- 
sioning the  substance  of  rocks  and  of 
soils  to  moulder  to  powder,  thereby 
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fitting  them  better  for  ibe  purposes  of 
vegetation.  A strong  brass  globe,  the 
cavity  of  which  was  only  one  inch  in  dia- 
meter, was  used  by  the  Florentine  Aca- 
demicians, for  the  purpose  of  trying  the 
expansive  force  of  congelation,  by  which 
it  was  burst,  although  the  force  required 
was  calculated  to  exceed  27,790  lbs. 

**  Experiments  were  tried  by  Major 
Williams,  at  Quebec,  in  one  of  which  an 
iron  plug,  nearly  3 lbs.  in  weight,  was 
projected  from  a bomb-shell  to  the  dis- 
tance of  415  feet;  and.  in  another,  the 
shell  was  hurst  by  the  freezing  of  the 
water  which  it  contained/’ 

“Several  atiempts  have  been  made  to 
explain  the  expansion  of  water  in  freez- 
ing ; the  most  plausible  of  which  is,  that 
given  by  l)e  Mairan,  who  supposed  that 
the  particles  when  they  crystallize  and 
assume  the  solid  state,  have  a tendency  to 
unite  by  certain  sides  in  preference  to 
others,  arranging  themselves  so  as  to 
form  right  lines  at  determinate  angles. 
This  arrangement  of  the  particles  re- 
quiring more  spnee,  and  leaving  nume- 
rous vacuities,  the  bulk  of  the  whole  must 
necessarily  be  enlarged.” 

The  circumstance  which  induces  many 
persons  to  suppose  that  pipes  are  burst  by 
the  thawing  of  ice  contained  in  them,  is 
in  a great  measure  accounted  for,  by  re- 
collecting, that,  although  the  pipe  is  ac- 
tually burst  by  the  expansion  of  the 
water  in  assuming  the  solid  state,  yet  the 
rupture  is  not  made  visible  so  long  as  that 
elute  continues;  and  it  is  only  upon  the 
commencement  of  a thaw,  that  indisputa- 
ble proof  of  the  bursting  is  furnished. 
That  the  bursting  takes  place  in  the  act 
of  freezing,  may  be  familiarly  illustrated 
by  the  following  simple  experiment: — 
Take  two  or  three  small  phials,  and  hav- 
ing filled  them  with  water,  cork  them  up, 
securing  the  cork  w itli  twine  and  cement ; 
hnmeise  them  in  a freezing  mixture, 
(snow  and  salt),  and  they  will  hurst  at 
the  moment  the  water  crystallizes,  as  it 
is  supposed  to  do,  on  assuming  the  solid 
stale ; the  bottles  will  be  found  shattered 
to  pieces — the  contents  solid  ice. 

The  converse  of  this  experiment,  show- 
ing that  a similar  force  is  not  exerted 
during  the  act  of  thawing,  may  also  be 
performed.  For  this  purpose  take  the 
phials  as  before,  fill  them  nearly  to  the 
top  with  water,  which  must  be  suffered  to 
freeze ; the  corks  arc  then  to  be  inserted 
aud  secured,  as  in  the  former  experiment, 
and  the  ice  contained  in  the  bottles  is  to 
be  gradually  thawed ; no  breakage  will 


in  this  case  ensue.  This  experiment, 
however,  is  uot  quite  so  accurate  or 
satisfactory  as  the  former;  it  also  re- 
quires more  care  in  its  performance. 

The  “ Inquirer  after  Practical  Know- 
ledge'’ asks,  “ whether  it  is  the  frost,  or 
the  force  of  water  after  the  frost,  which 
hursts  the  pipes?”  I reply,  it  is  some- 
times one,  and  sometimes  the  other; 
many  instances  of  each  have  fallen  under 
my  notice  The  foregoing  remarks  illns- 
trate  the  effects  produced  by  the  frost; 
on  the  remaining  case  I will  add  a few 
words. 

In  the  bursting  of  leaden  pipes  bv  the 
frost,  the  rupture  is  generally  a long 
straight  slit  in  the  direction  of  its  length  ; 
frequently  as  sharp  and  well-defined  as 
if  it  had  been  made  with  a cutting 
instrument.  In  ruptures  occasion ^d  by 
the  force  of  water,  the  lead  usually  ex- 
pands in  the  form  of  a small  Madder,  be- 
coming thinner  and  thinner  until  it  at 
last  gives  way ; this  effect  is  sometimes 
produced  by  the  upper  part  of  a pipe  be- 
ing frozen,  and  consequently  stopped  up, 
while  the  lower  part  is  subjected  to  the* 
pressure  of  the  water  in  the  main,  when 
any  portion  of  the  pipe  that  is  faulty  be-^ 
comes  unable  to  sustain  the  increased 
pressure,  and  bursting  ensues,  to  the 
great  annoyance  of  the  proprietor. 

Plumbers  are  occasionally  in  the  habit 
of  placing  a cock  upon  the  service,  at  its 
entrance  to  the  house,  which  enables  the 
housekeeper  to  turn  off  the  water  during 
the  continuance  of  severe  frosts,  and  so 
to  preserve  the  pipes  uninjured ; it  also 
affords  the  ready  means  of  turning  off 
the  water,  if  a pipe  should  happen  to 
burst  in  the  house. 

Many  persons  were  compelled  to  re- 
sort to  this  expedient  during  the  late 
severe  winters  ; and  I would  recommend 
every  person  not  so  provided,  to  lose  no 
time  in  obtaining  this  simple  addition  to 
their  W’ater-pipes,  which  may  in  a fe\y 
short  months  be  the  means  of  protecting 
them  from  much  annoyance  and  ex- 
pense. 

The  ferules  are  forced  out  of  the  mains 
by  the  sudden  shocks  which  are  occa- 
sioned by  the  rapid  shutting  of  cocks  in 
different  places,  while  they  are  under 
great  pressure.  Those  who  are  ac- 
quainted with  the  principles  of  the  hy- 
draulic ram,  will  readily  perceive  the 
consequences  of  these  repeated  blows’ 
upon  the  mains  and  services,  which  is 
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^vBntoally  the  destruction  of  their  con 
aexion. 

. Yours,  &c.  Wm.  Baddkllv. 

Jxju  27,  issi . 


Sir,— -I  was  much  surprised  at  the  an- 
swers given  by  your  different  corre- 
spondents to  the  question  of  “ An  In- 
uirer  after  Practical  Knowledge,’’ 
p.  127)  respecting  the  cause  of  the 
bursting  of  leaden  water-pipes,  “ after  a 
frost,”  having  supposed  that  the  nature 
of  the  fact  referred  to  was  well  known. 
It  is  said  that  Charles  If.,  wishing  to 
make  sport  with  the  Royal  Society,  at 
its  first  establishment,  proposed  to  the 
Members  to  inquire  the  reason  why  a 
dead  fish  was  so  much  heavier  than  the 
same  fish  when  alive  just  before.  Many 
learned  essays  were  immediately  written 
to  prove  that  the  thing  was  a matter  of 
course,  and  allowing  the  reasons  why  it 
was  so  ; but  at  length  it  occurred  to  one 
of  the  disputants  to  verify  the  fact,  and 
he  soon  found  that  the  dead  fish  and  the 
living  one  were  both  of  the  same  weight ! 
So,  in  this  case,  a thing  has  been  as- 
sumed as  a fact  that  has  no  existence  in 
reality;  for  water-pipes  do  not  burst 
when  a thaw  comes  on,  as  is  vulgarly 
supposed,  but  the  rupture  takes  place  at 
the  time  of  freezing,  through  the  force 
of  the  well-known  expansion  of  water 
when  turning  into  ice;  but  because  the 
fissure  remains  undiscovered  till  the 
water  resumes  its  liquid  form,  it  lias 
been  hastily  concluded  (forgetting  the 
difference  l»etween  post  hoc  and  propter 
hoc)  that  it  is  the  thaw  that  causes  the 
pipes  to  burst,  when,  in  truth,  the  mischief 
has  been  done  long  before.  Hence  the 
preventive  is  to  take  care  that  water- 
pipes  are  not  full  when  a frost  is  likely  to 
come  on.- 

Yours,  See.  W.  Green. 

• Sfaati4  Ur**/,  Jun*  TJth,  18*11. 


piVe  have  received  letters  on  the  same 
subject  from  A.  Z. — A Practical  Plumber 
— A Professor  of  Useful  Knowledge — 
B.  T. — A.  J.  E. — An  old  Sailor — Nemo, 
Jun.— Mr.  Utting— P.  T.— Mr.  F.  Hai- 
ley— f.  S. — Mr.  Mallet,  and  Mr.  Mac- 
kinuon  ; and  one  or  two  more  selections 
from  this  voluminous  correspondence  we 
must  lay  before  our  readers,  before  offer- 
ing any  remarks  of  our  own.  We  may 
mention,  in  the  mean  while,  that,  with  a 


single  exception  all  otir  correspondents 
agree  with  Messrs  Haddelev  and  Green  in 
.positively  denying  that  a disruption  of 
pipes  ever  takes  place  from  the  process  of 
thawing.  The  gentleman  who  stands 
alone  in  his  view  of  the  subject,  puts  a 
question  which  must,  we  think,  disturb 
this  unanimity  of  opinion  a little : — 
“ Does  not  ice  itseli  frequently  hurst 
from  the  escape  of  the  air  contained  in  it 
(in  the  process  of  thawing,  of  course)? 
And  if  so,  why  may  not  a pipe  contain- 
ing it  be  also  hurst  I>y  that  identical  air?” 
— Edit.  M.  M.j 

PRACTICAL  HINTS  ON  THE  MANAGEMENT 

OF  BEKS,  AND  REMARKS  ON  MR.  NL’TT’s 

SYSTEM. 

Sir, — On  perusing  the  Mechanics' 
Magazine  of  the  18m  of  June  lust,  I 
was  particularly  struck  by  Mr.  Nutt's 
observations  on  the  management  of 
bees;  having  myself  kept  bees  for  nearly 
15  years,  and  being  particularly  fund  of 
them.  1 have  tried  a great  many  im- 
provements— at  least,  what  were  gene- 
rally considered  such — hut  they  have  in 
the  end  uniformly  disappointed  me. 
Mr.  Nutt’s  improvement  being  consi- 
dered of  great  importance,  it  is  to  he 
regretted  that  the  principles  upon  winch 
his  system  is  grounded,  cannot  he  made 
more  fully  known  at  a less  charge  than 
ten  shillings.  Such  a sum  nine-tenths  of 
the  bee-masters,  who  alone  keep  these  in- 
sects for  profit,  cannot  afford.  There  are 
some  statements  of  Mr.  Nutt’s  which  l 
cannot  at  present  comprehend.  He 
speaks,  1.  of  regulating  the  temperature 
of  the  hive ; 2.  of  giving  room  to  preveut 
swarming ; and,  3.  of  the  enormous  pro- 
duce of  a single  cottage-hive. 

1 . With  regard  to  the  first  point,  I would 
ask  him  what  new  contrivance  is  neces-, 
sary  to  regulate  the  temperature  of  the 
hive?  lias  the  common  cottage- hive, 
when  kept  dry,  ever  been  known  to  pro- 
duce disease?  I certainly  think  not.  In 
summer,  the  internal  air  is  evidently 
sufficiently  regulated  by  the  continual 
motion  of  the  bees,  aud  their  rapid  in- 
gress and  egress.  In  winter,  if  the  hives 
are  much  exposed,  a piece  of  sacking  or 
a hay-hand  wrapped  round  each  hive, 
effectually  keeps  up  the  necessary  warmth. 
The  comb-burning  damp  is  certain  de- 
struction to  a colony,  and  should  there- 
fore be  carefully  prevented. 
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2.  With  respect  to  giving  the  bees  room 
to  prevent  swarming,  it  is  by  no  means  a 
certain  preventive ; for  it  is  well  known, 
that  swarms  will  often  come  off  when 
the  hives  are  only  half  full.  Swarming 
appears  to  depend  entirely  upon  the  time 
of  the  year  the  additional  room  is  given. 
Nor  would  it,  in  fact,  be  advisable  to 
prevent  swarming,  were  it  possible  to  do 
so  j for  every  season  the  number  of  bees 
would  be  tTebled  in  each  colony,  and  this 
is  an  advantage  which  no  bee-master 
would  covet.  • Much  has  been  said  of  the 
cruelty  of  destroying  bees  to  procure  their 
honey ; but,  in  many  cases,  the  object  is 
more  to  reduce  the  number  of  stocks, 
than  to  profit  by  the  honey  and  wax. 
Were  not  the  hives  of  bees  occasionally 
destroyed,  one  swarm  would,  in  five  years, 
upon  a moderate  calculation,  produce 
eighty!  What  could  possibly  be  done 
with  such  vast  numbers,  in  many  parts  of 
the  kingdom  ? 1 consider  it,  therefore, 
not  only  necessary,  but  consistent,  to  re- 
duce occasionally  the  stock  of  hives,  by 
destroying  the  old  and  light  colonies — 
the  first,  because  they  become  less  vigo- 
rous and  healthy;  the  second,  because 
they  arc  seldom  able  to  live  through  the 
winter.  I have  generally  made  it  a prac- 
tice to  destroy  all  weighing  more  than 
15  or  16lbs.  and  less  than  lOibs. 

3.  The  enormous  single  cottage  hive 
produce,  mentioned  by  Mr.  Nutt,  is  be- 

ond  belief.  To  gain  50  or  60  lbs.  of 
oney  in  one  season  from  a single  hive,  is 
seldom  heard  of;  hut  Mr.  Nutt  claims 
credit  for  four  times  the  amount ! 

Many  different  plans  of  hives  have 
been  suggested ; but  there  are  very  few 
superior,  or  even  equal,  to  the  common 
bell-shaped  hive.  I have  tried  Huish’s, 
but  generally  failed,  because  I found  it 
impossible  to  make  the  bees  build  their 
Comb  straight  with  the  top  rails;  they 
worked  more  often  cross-ways,  thereby 
completely  defeating  the  plan.  I have 
also  tried  the  storying  system,  and  glass 
hives  placed  on  the  top ; but  1 consider 
much  time  and  labour  is  lost,  by  causing 
the  bees  to  ascend  into  upper  hives. 

Last  year  i had  six  square  wooden 
hives  made  of  inch  deal,  free  from  tur- 
pentine, 14  inches  wide  by  10  high.  A 
pieceofcleau  glass, 5 inchesby  3, isletinto 
the  top,  and  covered  by  a thin  piece  of 
wood  to  exclude  the  light.  There  are 
two  door-ways,  one  before  and  another 
behind,  3 inches  long,  and  3-8th$  high. 


Each  of  these  I can  close  by  mease  of  a 
sliding  slip  of  wood,  3-4th*s  of  an  inch 
high,  and  l-8th  thick;  and  from  the 
centre  of  this  sliding-door,  a piece  3 
inches  long  and  3-8ths  high,  is  removed, 
to  correspond  with  the  door* way.  In 
soring  and  summer  I have  the  whole  of 
the  front  entrance  open,  but  as  autumn 
advances,  I gradually  push  in  the  sliding 
door,  to  keep  the  wasps  from  pillaging 
t>  e hives ; the  bees  being  better  able  to 
guard  a small  than  a large  entrance. 
The  hives  axe  placed  on  inch  boards,  33 
inches  long  by  15  wide.  Additional  room 
is  at  all  times  very  easily  obtained:  for 
I have  merely  to  place  the  full  hive  at 
the  end  of  the  board,  and  an  empty  one 
in  front,  leaving  both  doors  of  toe  front 
hive  open  ; which  can,  with  equal  ease, 
and  probably  good  profit,  be  removed  at 
the  usual  time  of  deprivation.  Another 
important  advantage  is,  that  second 
swarms  or  casts  can  be  easily  put  toge- 
ther, or  a cast  added  to  a weak  swarm, 
it  being  only  necessary  to  put  die  two 
together  in  the  evening,  and  keep  the 
end  doors  closed  16  or  18  hours;  after 
which  time,  I find  they  become  united, 
and  pursue  their  labours  as  one  colony, 
in  September,  the  lightest  of  the  two 
cau  be  removed:  all  my  hives  are  cover- 
ed with  a piece  of  sacking,  over  which 
I place  damaged  milk-pans. 

I think  there  are  many  disadvantages 
attending  feeding  bees;  they  may  be 
forgotten  at  die  right  time,  or  they'mav 
be  disturbed  unnecessarily,  and  exposed 
to  destruction  from  cold,  or  to  robbery  by 
other  bees.  To  prevent  these  frequent 
misfortunes,  it  is  advisable  to  destroy  in 
September  all  hives  weighing  more  or 
less  than  16  and  18  lbs.  exclusive  of  the 
hive,  which  should  be  previously  weighed 
and  painted  on  the  outside ; 10  lbs. 
being  too  little,  and  more  than  16  an 
unnecessary  quantity  for  their  support 
throughout  the  winter. 

Yours,  &c.  G.  L.  S. 

EmJUli. 


PRINCIPLES  OF  LOCOMOTION. — TRIUMPH 
STEAM-CARRIAGE. 

Sir, — Although  I do  not  belong  to  the 
scientific  class  (l>y  the  bye,  of  late  grown 
very  shy  birds),  to  whom  Saxula  appeals, 
p.  44,  vol.  xv. — have  never  had  the  good 
fortune  tosceany  locomotive-machinery — 
and  have  no  knowledge  of  it  but  what  is 
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to  bt  gained  from  the  pages  of  the  Me- 
*4»ames’  Magazine ; yet*  a'*  a lover  of 
free  discussion,  a reader,  and  one  of  the 
craft,  I claim  tire  right  of  making  a few 
tiemarlcs  on  his  new  locomotive  theory, 
whfch,  if  1 rightly  understand  him,  con- 
iiiit*  principally  tn  the  application  of  a 
long  crank  instead  of  a snort  one,  from 
which  arises  tl»e  superiority  that  he 
claims  for  his  Trinir.pli  steam-carriage ; 
hut  as  I well  know  how  easy  it  is  for 
any  one  to  deceive  himself  when  too 
eagerly  pursuing  experiments  with  a 
view  to  a particular  conclusion,  I could 
wish  to  draw  his  attention  to  what  I be- 
lieve to  he  errors  that  have  arisen  from 
that  cause. 

1st.  Taking  his  engine,  &c.  at  a 
maximum,  we  will  suppose  there  is  no 
rejection  to  a cylinder  5$  feet  long,  on 
the  score  of  weight  or  unwieldiness,  still 
the  speed  of  the  carriage  must  be  an  in- 
superable bar;  for  stilting  the  velocity  of 
the  piston  at  220  feet  per  minute,  the 
stroke  of  the  engine,  and  the  diameter  of 
the  wheels  being  both  5 feet,  he  could 
never  exceed  345  feet  per  minute,  or 
rather  less  than  4 miles  an  hour. 

2nd.  As  speed  is  indispensable,  it  must 
he  gained,  and  whether  by  a combination 
of  levers  or  wheels,  it  will  still  be  with  a 
corresponding  loss  of  power;  besides 
which,  he  is  encumbered  with  an  extra 
weight  of  machinery,  accompanied  with 
increased  friction  : certainly  be  may  em- 
ploy an  engine  with  a short  stroke  to 
drive  tl»e  wheels  with  a long  crank,  but 
in  so  doing  lie  applies  his  power  at  the 
short  arm  of  the  lever.  What  advan- 
tage, therefore,  does  he  gain  ? 

3rd.  His  fundamental  error  appears 
plainly  in  his5lh  proposition,  p.  44,  for 
in  too*  generally  considering  mechanical 
power  as  the  effect  of  a weight  hung  on 
the  horizontal  spoke  of  a wheel,  he  loses 
sight  of  the  effect  that  weight  has  as  part 
of  the  load.  This  is  obviously  the  case 
where  he  doubles  the  weight  to  produce 
the  same  effect  at  half  the  radius : but  au 
engine  having  action  and  re-action  within 
itself,  the  exertion  of  its  power  to  produce 
motion,  adds  nothing  to  its  weight,  which 
may  he  clearly  demonstrated  by  the  man 
in  the  basket,  who  does  not  weigh  one 
ounce  more  when  exerting  his  utmost 
strength,  than  he  docs  when  silting  at 
ease.  Again,  suspending  a weight,  as 
in  figs.  3 and  5,  pp.  103  and  107,  by 
greatly  increasing  the  load  on  the  axle, 


-TRIUMPH  STKAM-CARRIAUE. 

is  almost  as  unlikely  to  produce  motion, 
as  a man  in  a carriage  pushing  against 
the  axle,  p.  45 ; but  the  power  of  an  t\U 

S‘ne  being  applied  to  a crank  fixed  on 
e axle,  is  transferred  by  the  spokes  l» 
the  rim  of  the  wheel,  and  there  acts  ol 
course  ih  the  inverse  proportion  that  the 
crank-arm  bears  to  the  Tadius  of  the 
wheel. 

4th.  Another  great  source  of  error  hat 
been,  in  considering  the  machine  as  a 
simple  lever  with  its  fulcrum  on  the 
road,*  and  I make  no  doubt,  that  be- 
tween this  and  the  weight,  he  will  find 
that  lie  lias  simplified  uutil  he  has  com 
pletely  lost  sight  of  wluit  is  really  the 
fact,  viz.,  that  the  axle  of  the  wheel  is 
the  fulcrum  on  which  the  crank  acts  to 
produce  rotary  motion,  which  being  ob- 
tained, and  the  load  properly  apportioned 
to  give  the  wheels  sufficient  hold  of  the 
road,  locomotion  must  necessarily  ensue 
although  it  appears  to  me,  to  he  perfectly 
adventitious  as  regards  any  arrangement 
of  the  machinery.  Saxulu  will  find  that 
to  reach  the  top  of  an  obstruction  one 
inch  high,  with  a crank  9 inches  long, 
and  wheel  five  feet  diameter,  the  power 
acts  through  a space  barely  24  inches ; 
hut  by  the  new  theory,  viz.  calling  the 
bar  on  the  road  the  fulcrum,  and  apply 
ing  the  power  (as  in  the  famous  Wheel- 
barrow problem)  to  a wheel  20  inche? 
diameter,  it  acts  through  the  space  of 
nine  inches  to  gaitt  the  top  of  the 
inch  bar. 

fn  a note,  p.  195,  he  says,  “so  little 
have  experienced  engineers  known  hi- 
therto of  the  theory  of  locomotion,  that 
friction,  which  is  the  great  means  of 
producing  it,  has  been  accounted  the 
main  hindrance  to  its  success,"  &c.  Now 
1 never  heard  an  experienced  engineer 
treat  of  the  subieet^-and  l have  heard 
many — who  did  nob  on  the  contrary, 
consider  a want  of  Miction  as  the  chief 
difficulty  to  be  apprehended.  The  com- 
mon notion  has  been,  that  the  whecli 
would  turn  round,  or  in  other  words, 
that  there  would  not  be  sufficient  friction 
between  the  surfaces  of  the  wheels  and 
road,  to  give  motion  to  any  great  weight. 
Suxula  further  says,  “ 1 could  find  many 


• On  stepping  iuto  u light  bout,  u few  days  since, 
anil  wulk in g M oiii  the  head  to  the  stern.  I observed 
that  the  boat  was  propelled  forward,  and  ou  return- 
ing to  the  head  the  motion  was  reversed.  1 shall 
lie  clad  to  leurn  how  Saxula  would  reduce  thrs  pro- 

tielliof:  power  (see  note,  p.  45;,  to  what  oidef  of 
evei,  and  wheie  he  would  place  the  fulciuin  ! 
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such  opinions  in  your  pages  (see  one  in 
vol.  13,  page  75).”  Now,  out  of  the 
many,  this  is  certainly  an  unfortunate 
selection,  for  the  article  referred  to  is 
merely  an  account  of  the  performances 
on  the  stone  tram-way  in  theCommercial- 
road, which  exhibited  the  great  superiority 
of  the  patent  cylindrical  over  the  common 
dished  wheels;  a single  horse  drawing 
drawn  with  greater  ease  ten  tons  on  the 
former,  than  he  could  draw  eight  tons 
on  the  latter,  which  waste  of  power  is 
wholly  attributed  to  the  extra  friction  of 
the  dished  or  conical  wheels.  The  only 
allusion  that  is  made  to  locomotion,  is 
a casual  comparison  of  the  friction  on 
edge  rails  and  stone  tram-ways;  although 
friction  is  the  term  used,  I should  say, 
resistance  is  what  was  meant. 

Yours,  &c. 

Trebor  Valentine. 

Dtrlf,  July  5,  1831. 

ECONOMICAL  APPLICATION  OF  GAS  AS  A 
SOURCE  OF  HEAT  FOR  CULINARY  AND 
OTHER  DOMESTIC  PURPOSES. 


Sir^I  beg  leave  to  send  you  a de« 
scription  of  a simple  apparatus,  which  I 
have  put  up,  a considerable  time  ago,  for 
the  purpose  of  heating  water  in  the  but- 
ler’s pantry,  where  there  was  no  fire- 
place. It  has  turned  out  to  be  so  useful 
lor  many  purposes  besides  that  for  which 


it  was  first  intended,  that  I hope  many 
of  your  readers  may  find  advantage  in 
adopting  some  modification  of  it. 

A is  a conical  tube  of  thin  sheet  iron, 
12  inches  high,  6 inches  wide  below,  and 
3 inches  wide  at  the  mouth. 

B is  a hoop  of  the  same  material,  by 
which  a piece  of  wire-gauze,  C,  is  se- 
cured over  the  mouth  of  A ; the  joints  of 
A and  B should  be  hard  soldered,  and 
the  hoop  should  fit  over  the  wire-gauze 
so  tight  as  to  prevent  any  gas  escaping 
from  A except  through  the  gauze. 

D,  a bracKet  or  shelf,  made  of  hoop- 
iron  and  wire,  to  support  any  vessel  which 
is  to  be  heated. 

E,  a gas-pipe  and  stop-cock ; the  jet 
or  nozzle  of  the  pipe  to  enter  2 or  3 
inches  within  the  cone. 

The  method  of  using  this  apparatus  is 
as  follows : — The  stop-cock  is  to  be  gra- 
dually opened,  while  a light  is  held 
ABOVE  the  wire- gauze  C.  When  the 
stream  of  gas  and  common  air,  which 
will  rise  through  the  gauze,  has  caught 
fire,  the  cock  may  be  continued  to  be 
further  opened  until  the  flame  begins  to 
have  a yellow  point  in  the  centre.  This 
is  the  most  advantageous  state  of  mat- 
ters, as  the  mixture  of  gas  and  air  will 
then  be  found  to  burn  with  a faint  blue 
flame,  giving  almost  no  light,  but  a very 
intense  heat,  and  so  free  from  smoky  va- 
pour, that  water  may  be  boiled  over  it  in 
a bright  silver  vessel  without  dimming  its 
lustre.  If  more  gas  be  admitted  than 
the  cone  is  capable  of  furnishing  a due 
mixture  of  air  for,  the  flame  becomes 
yellow,  and  deposits  soot  on  any  object 
presented  to  it. 

Several  of  my  friends  have  had  appa- 
ratus of  this  kind  put  up  in  their  houses 
for  general  culinary  purposes,  aud  by 
making  the  cones  of  different  dimensions 
according  to  the  degree  of  heat  lequired, 
they  are  enabled  to  apply  it  to  almost 
every  operation  of  the  kitchen,  excepting 
roasting  and  baking.  '1  he  comfort  and 
neatness  of  such  a kitchen-range  will  be 
obvious  to  every  one;  but  it  may  require 
a little  consideration  to  perceive  that  it 
must  also  be  very  economical,  as  instead 
of  requiring  a large  coal-fire  burning  for 
hours,  no  gas  is  expended  before  or  after 
the  intended  effect  is  produced,  aud  at  no 
time  need  any  more  be  applied  than  is 
just  sufficient  for  the  purpose. 

This  method  of  burning  gas  affords  an 
excellent  lamp  or  furnace  for  jewellers 
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for  all  purposes  of  soldering ; it  answers 
well  also  for  tempering  steel,  as  the  ex- 
act degree  of  heat  required  can  be  given 
to  it  without  scaling  the  surface,  however 
long  the  articles  may  be  kept  hot.  The 
best  way  of  holding  small  articles  in  the 
flame  is  by  laying  them  on  a piece  of 
coarse  wire-gauze,  which  allows  the  heat 
to  apply  itself  to  every  part  of  them.  A 
shilling  exposed  in  this  way  to  a stream 
of  gas  (from  a single  jet-burner),  will  be- 
come red-hot  in  50  to  60  seconds ; while 
if  held  for  an  hour  in  a common  flame  of 
the  same  quantity  of  gas,  it  would  remain 
blackened  from  the  smoke  without  ac- 
quiring heat  enough  to  bum  it  off. 

Very  intense  heats  may  be  obtained  by 
a change  in  the  arrangement  of  the  ap- 
paratus, viz.  by  closiug  up  the  botlom  of 
the  cone,  and  making  two  small  aper- 
tures in  the  bottom,  into  one  of  which 
the  nozzle  of  the  gas-pipe  should  be  in- 
troduced (fitting  air-tight),  and  into  the 
other  a similar  pipe  from  a vessel  of  com- 
mon air  under  a slight  degree  of  com- 
pression. By  this  means ‘a  larger  quan- 
tity of  the  mixture  of  gas  and  air  could 
be  burned  in  the  same  space  and  time, 
than  could  pass  through  the  gauze  when 
not  impelled  by  pressure.  This  would 
require  considerable  skill  in  manage- 
ment, as  small  explosions  might  result 
from  any  mistake  in  the  manipulation. 

Yours,  See.  J.  R. 

P.  S. — I have  neglected  to  say,  that  I 
fiod  gauze  of  45  to  50  threads  in  the  inch 
answers  better  than  either  finer  or  coarser 
fabrics. 


ROOFING. 

Sir, — I observe,  in  your  386th  Number 
some  remarks  by  Mr.  J.  Cansdell  on  the 
method  of  roofing  communicated  by  me, 
and  published  in  your  385th  Number. 
I have  since  measured,  in  rather  a hasty 
manner,  the  timber,  and  counted  the 
slates,  in  the  roof,  (which  is  41  feet  wide 
by  93  feet  long)  and  I find  that  of  the 
former  there  is  about  370  cubic  feet, 
weighing  about  5 tons — and  of  the  latter, 
296H  (duchesses,  24  inches  by  12)  weight, 
about  9 tons.  The  wood  cost  j£31,  the 
slates  £27.  15<,  The  weight  of  the 
ridge  or  cross-course  was  about  8 cwt.  1 
qr.  and  the  price,  £2.  6s.  6d.  These 
particulars,  I should  imagine,  must  con- 
vince Mr.  Cansdell  that  I was  correct  in 


calling  it  both  a light  and  a cheap  roof. 
1 acknowledge  the  plau  is  not  scientific  : 
neither  did  I call  it  so:  hut  the  method 
of  fixing  the  slates  is,  in  my  opinion, 
quite  new.  One  row  or  set  of  purlins 
might  certainly  be  dispensed  with,  and 
the  timber  used  as  story  or  king-posts,  in- 
stead of  the  brick  pillars  he  so  much  ob- 
jects to.  The  weight  and  cost  of  the 
roof  would  then  he  independent  of  the 
workmanship,  which  would  be  less  than 
usual;  the  weight  less  than  14  tons,  8 
cwt  the  cost  of  the  materials  about  j£6I. 
Is.  6d.  It  would  be  doing  a great  ser- 
vice to  many  of  your  country  readers,  if 
Mr.  Cansdell  would  show  them  how  a 
roof  of  the  same  dimensions  can  be  con- 
structed, with  as  small  a quantity  of  ma- 
terials, and  at  as  little  expense,  on  any  of 
the  more  truly  scientific  methods  to  which 
he  alludes. 

Yours,  &c.  W.  B. 

Malmesbury,  July  It,  la. 'll. 


PREVENTION  OF  CONTAGION. 

A correspondent  at  Kirkby  Lonsdale 
requests  we  will  bring  under  the  atten- 
tion of  our  readers  certain  precautionary 
measures,  recommended  by  the  Magis- 
trates of  Lancaster,  for  preventing  the 
spread  in  that  quarter  of  such  contagious 
disorders  as  are  now  raging  in  foreign 
countries,  and  may  by  possibility  find 
their  way  into  our  own.  The  measures 
alluded  to  are  very  judicious ; and  as  they 
have  not  only  a particular  reference  to  the 
habits  of  the  working  classes,  but  com- 
prehend much  that  is  deserving  of  adop- 
tion in  all  places  and  under  all  circum- 
stances, we  have  much  pleasure  in  com- 
plying with  our  correspondent’s  request. 

The  Magistrates  of  Lancaster  recom- 
mend, 1.  That  all  factories  and  work- 
shops, and  all  labourers’  cottages,  should 
be  thoroughly  white- washed.  2.  That 
they  should  be  well  ventilated.  3.  That 
they  should  be  frequently  swept ; and 
the  floors  sprinkled  with  water,  in  which 
chloride  of  lime  has  been  mixed.  4.  That 
all  accumulations  of  dust  or  filth  in 
dwelling-houses,  or  in  buildings  where 
numbers  of  work  people  are  congregated 
together,  should  he  avoided  as  much  as  is 
possible;  that  the  privies,  in  particular, 
be  more  frequently  emptied  than  is  usual, 
and  some  chloride  of  lime  be  thrown  into 
them  every  day.  5.  That  wherevei 
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noxkraa  vapours  are  apt  to  accumulate, 
as  in  drains,  sewers,  &c.,  chloride  or 
lime  should  also  he  often  and  freely  dis- 
tributed. And,  6.  That  the  work  people 
of  factories  should  be  required  to  wash 
their  hands  and  faces  at  least  twice  every 
day;  to  change  their  linen  frequently; 
and  generally  to  cultivate  habits  of  per- 
sonal cleanliness  as  much  as  the  nature 
of  their  occupations  will  permit. 

The  chloride  of  lime  which  figures  so 
prominently  in  these  instructions,  may 
be  procured  in  a dry  state  from  any 
druggist  for  about  a penny  per  ounce. 
It  is  a remedy,  therefore,  within  the  reach 
of  the  very  poorest.  The  Magistrates  of 
Lancaster  give  the  following  directions 
for  its  use : — 


“ One  ounce  of  the  chloride  of  lime  to 
be  mixed  with  a quart  of  water  nnd  al- 
lowed to  stand  six  or  eight  hours.  The 
clear  liquor  to  be  carefully  poured  off, 
and  used  for  sprinkling  the  floors  of 
rooms,  &c. ; the  white  sediment  is  then 
to  be  mixed  with  another  pint  of  water, 
and  employed  in  purifying  drains,  sewers, 
privies,  &c.” 

Liquid  chloride  of  lime  was  first  em- 
ployed as  a disinfectant  at  the  Military 
Hospital  of  Strasburg  in  1809;  but  it 
was  several  years  later  before  its  extra- 
ordinary purifying  powers  were  fully  de- 
veloped and  appreciated.  In  18*20,  the 
Society  of  Encouragement  of  Paris,  at 
the  request  of  the  Prefect  of  Seine,  of- 
fered a premium  for  a method  of  ob- 
viating tbe  injurious  oonsequenccs  of  the 
putrid  exhalations,  attending  the  manu- 
facture of  catgut  from  auimal  intestines. 
The  use  of  chloride  of  lime  was  proposed 
by  M.  Labarraquc,  an  apothecary  at  Paris, 
and  it  was  proved  on  trial  to  be  a com- 

Slele  antidote  to  the  evil  complained  of. 

1.  Labarraque  was  led  by  the  success  of 
this  particular  application,  to  extend 
his  experimental  enquiries  till  he  esta- 
blished that  chlorine  applied  in  one  form 
or  other,  furnished  an  infallible  and  al- 
most instant  means  of  purification,  in 
every  case  of  an  atmosphere  vitiated  by 
putrid  exhalations;  his  labours  on  this 
subject  justly  entitle  him  to  be  regarded 
as  one  of  tfie  greatest  of  modem  bene- 
factors to  humanity  and  the  arts.  Many 
remarkable  instances  of  the  efficacy  of 
this  remedy  are  on  record  ; hut  none, 
perhaps,  more  convincing  than  the  fol- 
lowing, which  is  related  by  M.  O nallier 
de  Claubry,  in  a letter  to  the  celebrated 
Gay  Lussac; 


M Some  air  waa  blown  through  a 
quantity  of  blood,  which  had  been 
abandoned  to  putrefaction  during  a 
week,  and  which  emitted  an  insup- 
portable odour.  Tbe  infected  air  was 
then  passed  through  chloride  of  Ihne,  and 
was  instantly  freed  from  *U  smelt  and 
completely  purified.” 


SKETCH  OP  AN  IMPROVED  SYSTEM  Of 
It ETEOKO LOGICAL  OBSERVATIONS,  WITH 
A DESCRIPTION  OP  TWO  NEW  METEO- 
ROLOGICAL INSTRUMENTS. 


C C<fiul+dtd  from  Utt  Snmkrr. ) 


Description  of  the  Sympasnmettrr  for  mea- 
suring minute  Changes  in  Atmospheric 
pressure. 


A and  B (Fig.  1st)  are  two  small  cy- 
lindrical cisterns,  the  former  containing 
atmospheric  air,  the  second  coloured  al- 
cohol ; from  the  nurtures  V V,  capillary 
tubes  proceed,  which  arc  afterwards  bent 
backwards  and  forwards  alternately  as 
represented  in  figure  1st.  Tbe  tube  pro- 
ceeding from  the  alcohol  cistern,  termi- 
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nates  when  it  is  of  length  sufficient  to 
show  the  expansion  of  the  enclosed  fluid 
for  100  degrees  Farenheit’s  scale,  and 
then  barometrical  It  sealed  as  in  common 
thermometers.  The  tube  proceeding 
frost  the  air  cistern  A,  is  to  be  carried 
up  farther  to  a height  sufficient  for  the 
purpose,  either  of  a common  or  moun- 
tain barometer,  and  may  be  obtained  by 
calculation,  as  will  be  presently  shown. 
The  extremity  E has  free  communication 
with  the  atmosphere;  but  a division  is 
effected  in  the  tube  by  means  of  a bead 
of  mercury,  which  moves  backwards  or 
forwards  as  the  air  within  the  cistern  ex- 
pands or  contracts.  Its  motion  upwards 
shows  the  effect  due  both  to  an  increase 
of  heat  and  decrease  of  atmospheric  elas- 
ticity. By  the  several  adjustments  of 
the  tubes  and  cisterns,  an  equal  increase 
of  temperature  raises  the  alcohol  and 
mercurial  bead  to  caual  heights  in  the 
respective  tubes ; ana  thus,  when  at  any 
period  after  such  adjustment,  the  bead 
shall  rise  above  or  fall  below  the  height 
of  the  alcohol,  such  elevation  or  de- 
pression will  be  caused  by  a difference 
in  tlie  atmospheric  pressure  alone,  and 
will  become  the  measure  of  the  same. 


Let  ~ ~ internal  diameter  of  air  tube, 

d 


3 


and  C “ contents  of  air  cistern  iu 


inches ; then 


1 

*28500 


being  nearly  the  di- 


latations of  the  inclosed  air  for  a differ- 
ence in  height  of  one  foot  in  the  atmo- 
sphere near  the  surface  of  the  earth, 

j c j 

will  be  the  corresponding  linear 

28500  1 6 


elevation  of  the  mercurial  bead  in  inches. 
If  we  suppose  d~40,  and  C~  1,  this 
quantity  will  be  nearly  * 056  inches,  or 
about  1-18  inch;  a quantity  compara- 
tively very  great,  and  capable  of  being 
observed  with  the  greatest  facility.  The 
importance  of  a large  thermometric  scale 
to  the  instrument  is  thus  exemplified, 
since  one  degree  of  temperature  causes 
a rise  of  the  mercurial  bead  equal  to 
that  produced  by  a vertical  ascent  of 
160  feet. 

Between  the  two  screws,  st,  placed  at 
the  extremities  of  both  cisterns,  there  is 
a small  stop-cock  a b , the  construction  of 
which  is  explained  by  figs.  2 and  3; 
this  when  open,  allows  the  fluids  to 
escape  from  tuc  main  cisterns  A B,  to 
the  supplementary  ones  to  to , accord- 


347 


ing  to  the  adjusting  motion  of  die  screws. 
By  such  means,  the  zero  height  of  the 
mercurial  bead  and  alcohol,  may  be 
fixed  as  well  as  the  exact  quantity  of 
fluid  in  tbo  cisterns  necessary  to  render 
their  linear  expansion  from  temperature 
equable. 

Let  R,?,  represent  the  quantities  in  bulk 
of  an  acid  and  alcohol  respectively  con- 
tained in  the  cisterns  (which  must  be  m 
nearly  equal  as  possible,  in  order  that 
expansion  of  the  substance  of  which 
they  are  composed,  may  not  affect  the 
one  more  than  the  other),  B 6,  the  internal 
diameter  of  the  tubes,  and  Ee,  the 
effects  of  heat  in  altering  their  volumes  ; 

then  when  the  linear  dila- 

E c 

tntion  is  the  same — let  Q“y,then  fizz 

^-L-in  the  case  of  air  and  alcohol,  E ZZ 

Jb 

• 002083  and  e ZI 00061 1 for  one  degree 
of  Farenheit,  therefore,  b = B.  In 

actual  construction,  the  discrepancies 
arising  from  the  ratio  of  tubes  not  ex- 
actly corresponding  to  this  quantity,  is 
easily  compensated  by  moving  the  ad- 
justing screws  s t. 

It  is,  however,  by  no  means  necessary 
that  the  scale  of  the  alcohol  thermo- 
meter should  correspond  with  that  of 
the  other.  They  may  be  separated,  and 
the  corresponding  degrees  marked  off  on 
each — it  being  only  necessary  to  note 
the  necessary  deduction  at  each  obser- 
vation. 

The  zig-zag  direction  of  the  tubes  ena- 
bles a great  length  to  be  inclosed  in  a port- 
able form.  A box,  1 foot  long,  6 inches 
broad,  and  1 inch  deep,  is  sufficient  for 
enclosing  the  instrument,  when  an  ascent 
of  1 foot  causes  a linear  expansion  of 

the  inclosed  air  ■=>  — — of  an  inch. 

100 

I am,  Sir,  Yours,  &c. 

N.  S.  N. 

EiinhtrgM,  Jiom  2, 1831. 


BURSTING  OP  STEAM  BOILERS. 

Sir, — In  last  Wednesday’s  Evening 
Mail  there  is  an  account  of  the  bursting 
of  a steam-boiler  at  Liverpool,  which, 
besides  other  mischief,  occasioned  the 
loss  of  several  lives ; and,  as  the  follow, 
ing  suggestion  may  possibly  lead  to  fur- 
ther improvements,  and  be  ultimately 
beneficial,  I shall  be  much  obliged  to 


J 
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you  if  you  will  give  it  publicity  through 
the  medium  of  your  miscellany. 

Let  engine-makers  construct  their 
boilers,  in  future,  with  the  sides  and 
ends  convexing  inwards,  instead  of  out* 
wards,  and,  1 think,  there  can  be  little 
doubt  that  a steam-boiler,  constructed  in 
this  form,  would  be  better  calculated  to 
resist  internal  pressure,  than  one  with  the 
sides  convexing  outwards.  But,  as  facts, 
when  they  can  be  procured,  are  more  to 
be  depended  upon  than  theoretical  rea- 
soning, it  would  be  worth  while  to  try 
an  experiment,  first  of  all,  with  two 
small  metal  models,  one  of  which  should 
be  a hollow  cylinder,  and  the  other  have 
its  sides  and  ends  convexing  inwards. 
Let  those  two  vessels  be  placed  under  the 
receiver  of  an  air-pump ; and,  as  the 
air  is  drawn  off,  1 think  it  will  be  found 
that  the  cylinder  will  not  only  burst  first, 
but  will  be  shivered  into  fragments; 
while  the  other,  if  it  should  burst  at  all, 
will  merely  rend  at  the  joinings,  so  as  to 
let  the  air,  or  steam,  escape,  and  would 
do  no  further  mischief. 

Yours,  &c.  Walter  Forman. 

Pilton,  near  Shtpton  Mallet,  | 

. July  l it  A,  1811. 


[We  observe,  in  the  Staffordshire  Ad- 
vertiser of  the  23rd  inst.  a letter  from  our 
ingenious  correspondent,  Snxuln,  in  which 
referring  to  the  Occident  that  has  called 
forth  the  preceding  communication  from 
Mr.  Forman,  he  observes,  **  Had  my 
surety  plate  of  sheellead , described  in 
your  paper  of  the  8th  May,  1830,  and 
thence  copied  into  other  publications, 
been  affixed  to  such  a boiler,  it  would 
have  been  physically  impossible  to  burst 
it  with  steam.  About  twelve  months  ago 
I tried  to  burst  a steam-engine  boiler, 
used  for  wiuding  up  coal,  but  did  not  ef- 
fect it  * the  surety-plate  gradually  be- 
came thinner  as  the  heat  and  elasticity  In- 
creased, swelled  into  a hemisphere,  and 
then  tore  asunder,  without  at.y  fragments, 
letting  off  the  steam  with  aloud  but  harm- 
less explosion.  New  methods,  however 
good,  work  themselves  but  slowly  into 
use ; they  require  line  upon  line , precept 
upon  precept 

, NEW'  PATENTS. 

lirief  Notices  of  Specifications  Enrolled 
in  1831. 

(Continued  from  p. 

Manufacture  of  Paper — Messrs. 
Ibolson , of  Poyle , near  Colnbrook , Bucks. 
—All  rags  abound  in  knots,  and  nearly 


all  papers  are  more  or  less  disfigured  bT 
hard  protuberances  caused  ■ by  sueft 
knots,  having  passed  untouched  through 
the  engines  by  which  the  rags  are  re- 
duced to  pulp.  The  universal  practice 
has  hitherto  been  to  have  every  sheet 
examined  separately,  that  these  knots 
might  be  picked  o*r  scratched  oat  by 
women  with  knives,  in  which  process 
many  sheets  were  unavoidably  spoiled 
and  almost  ail  defaced.  The  present 
improvement  of  Messrs.  Ibotson  con- 
sists in  extracting  these  knots  from  the 
liquid  pulp  by  straining  it.  From  the 
circumstance  of  the  pulp  being  formed 
into  paper  by  flowing  over  a fine  wire 
sieve  or  mould,  an  opinion  has  been  en- 
tertained that  straining  the  pulp  through 
fine  apertures  is  impossible.  Instead, 
however,  of  a wire  sieve  or  mould, 
Messrs.  Ihotsoti  employ  a strainer,  con- 
sisting of  a grating  of  bars  about  half 
an  inch  wide,  and  one  hundredth  part 
of  an  inch  asunder,  with  a rim  of  two  or 
three  inches  deep.  It  is  placed  in  the 
vat,  with  the  underside  of  the  bars  just 
touching  the  pulp  in  the  vat.  The  pulp 
to  be  strained  is  then  poured  into  the 
strainer,  and  the  strainer  is  lifted  up 
about  one  quarter  of  an  inch,  and  let 
drop  with  all  its  weight  on  blocks 
placed  under  it.  From  150  to  200 
such  falls  are  given  to  it  every  minute, 
and  ultimately  the  pulp  is  forced  quite 
through  the  strainer.  • When  this  appa- 
ratus is  applied  to  a paper  machine,  it  is 
placed  in  the  usual  vat,  where  it  strains 
the  pulp  for  all  sorts  of  paper,  and  keeps 
pace  with  the  regular  progress  of  the 
machine  without  interruption.  Its  ap- 
plication to  a vat  worked  by  hand,  is 
stated  to  be  equally  easy.  • Date  of  Pat. 
Aug.  20,  1830;  of  Spec.  De:.  20,'  1830. 

Cleansing  Raw  or  Coarsk  Sugar. 

And  rate  Ure,  M.D. — The  new  means 
of  purification  which  Ur.  Ure  proposes 
to  employ,  consists  of  a mixture  of  a], 
cohol  and  sulphuric  (or  any  other 
equal  ly-powerfui)  acid,  in  the  propor- 
tion of  one  gallon  of  the  former  (40  de- 

f frees  over-proof)  to  one  ounce  of  the 
atter.  Sugars  cleansed  by  this  mixture 
are  stated  to  be  so  free  from  every  ex- 
traneous matter  that  they  may  be  pack- 
ed in  bags  instead  of  hogsheads  for 
exportation.  Date  of  Pat. , Oct.  20,  1830  ; 
of  Spec.,  April  20, 1831. 

Coal  Working — William  Wood, of 
Summer  Hill,  near  Newcastle -on- Tyne. 
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— > Mr.  Wood  proposes  to  detach  the 
coal  in  much  larger  blocks  than  usual, 
and  with  much  less  expenditure  of  hu- 
man labour,  by  the  employment  of  a 
battering’  ram  to  drive  in  the  wedges. 
The  ram  is  to  be  placed  on  a railway, 
adjustable  to  any  required  angle:  but 
at  all  times  so  inclined,  that  the  rain 
may  descend  by  its  own  weight.  It  is 
to  be  worked  by  two  men,  by  means  of 
handles  projecting  from  each  side.  The 
principle  of  this  engine  is  similar  to 
that  of  the  pile  drivers;  the  only  dif- 
ference being,  that  in  the  former  the 
force  of  gravity  is  brought  to  bear  in  a 
slanting  direction,  and  in  the  latter  ver- 
tically. It  offers  a very  simple  means 
of  abridging,  to  a great  extent,  the  la- 
bours of  almost  every  class  of  miners; 
and  we  hope  to  see  it,  ere  long,  in  gene- 
ral use. — Date  of  Pat.,  Dec.  23,  1830; 
of  S/>ec .,  April  23,  1831. 

Substitute  por  Glass,  Sand, 
Emeu?,  and  other  Scouring-Paper, 
Richard  Edwards , of  Dewsbury. — Mr. 
Edwards'  substitute  for  paper  is  calico; 
but  on  what  ground  he  has  taken  out  an 
exclusive  privilege  for  the  use  of  it,  we 
are  at  a loss  to  comprehend.  Last  year, 
a Mr.  Lowthrop  obtained  from  the  So- 
ciety of  Arts  a premium  for  the  manufac- 
ture of  an  emery-cloth,  of  which  calico 
was  the  basis;  and  in  u.  15  of  our  pre- 
sent volume,  the  reauer  will  find  the 
process  followed  in  that  manufacture 
fully  described. — Date  of  Pat.,  Dec-  0, 
1830  ; of  Spec.,  June  0,  1831. 

Improvements  in  Preparing  Ani- 
mal Charcoal,  William  Parker , Al* 
bany-street , Regent's  Park. — Mr.  Parker’ 
would  have  stated  the  substance  of  his 
patent  more  correctly  had  he  described 
it  to  be,  not  for  a mode  of  **  preparing 
animal  charcoal,”  but  for  a mode  of  re- 
novating it  after  it  has  been  once  used 
and  deprived  of  its  purifying  properties. 
The  charcoal  is  to  be  first  washed;  then 
passed  through  a coarse  sieve;  and, 
finally,  heated  in  crucibles  to  a bright 
red.  and  kept  at  that  heat  as  long  as  any 
inflammable  gas  continues  to  be  given 
forth. — Date  of  Pat,  Jan.  15,  1831  ; of 
Spec.,  May  14,  1831. 

Locomotive-Machines,  Thos.  Bram- 
ley  and  Lieutenant  Robert  Parker,  R.  N. 
Sfoulsey  Priory,  Surrey. — The  claim  of 
the  patentees  is  to  M certain  improve- 
ments on  locomotive  and  other  carriages, 
applicable  to  rail  and  other  roads; 


which  improvements,  or  part  or  parts 
thereof,  are  also  applicable  to  moving 
bodies  on  water  and  working  other  ma- 
chinery.” These  improvements  consist 
in  applying  animal  power  within  the 
body  of  a carriage  to  effect  its  propul- 
sion. Two  methods  for  this  purpose  are 
proposed.  By  the  first,  the  feet  of  the 
animal  are  to  be  applied  to  a pair  of 
tread-wheels,  the  rotary  motion  of  which 
is  to  be  communicated  by  a train  of 
wheel-work  to  the  axles  of  the  carriage. 
By  the  second,  the  feet  arc  to  be  alter- 
nately pushed  backward,  as  in  the  act 
of  swimming,  against  two  boards,  which 
are  connected  with  and  impart  a con- 
tinuous action  to  two  cranks,  fixed  at 
right  angles  to  each  other  on  the  axle  of 
the  carriage.  The  former  method  is 
pointed  out  as  more  particularly  suitable 
to  horses;  the  latter  to  men.  We  do 
not  see,  however,  in  what  the  novelty  of 
either  consists.  Many  similar,  if  not 
identical  plans,  may  be  found  on  the  re- 
cords of  the  Patent- office.  The  celebrated  ’ 
Dr.  Cartwright  exhibited  in  the  streets  of 
London,  in  1820,  a carriage  which  he 
called  “ The  Centaur,”  from  its  being 
worked  by  men,  in  a manner  similar  to 
the  second  method  of  trie  present  pa- 
tentees. In  a letter,  which  we  have  of 
Dr.  C.’s,  he  says,  “ My  Centaur-cart  I 
have  much  improved  in  power  and  velo- 
city ; and  in  a short  time  I hope  it  may 
be  denominated  a curricle."  Notwith- 
standing all  the  Doctor’s  improvements, 
however,  he  was  never  able  to  overcome 
the  natural  obstacles  which  opposed 
themselves  to  every  such  application  of 
animal  power. — Date  of  Pat.,  Nov.  4, 
1830;  of  Spec.,  May  4,  1831. 

( To  be  continued.) 

REMARKS  ON  THE  SCHEME  OF  A II?- 

DRaULIC  MOVER  ON  THE  PRINCIPLE 

OF  barker’s  MILL. 

Sir, — I consider  your  correspondent,  a 
Journeyman  Mechanic,  p.  249,  bas 
evinced  some  ingenuity  in  his  invention 
of  what  he  calls  an  Hydraulic  Mover 
(query  ? perpetual  motion).  As  this 
scheme  concerns  my  hobby-horse,  per- 
haps I may  be  allowed  room  for  a few 
observations  upon  it,  which  I will  render 
as  concise  as  1 can. 

From  the  engraving,  illustrating  this 
plan  I think  w e may  take  for  granted  the 
following  particulars. 
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1.  That  whatever  quantity  of  water 
may  ascend  the  shorter  leg  of  the  sy- 
phon, the  same  quantity  will  descend 
through  the  longer  one,  and  supposing, 
for  argument’s  sake,  the  seheme  to  be 
efficient,  it  remains  to  be  enquired  what 
part  of  it  is  brought  to  act  on  the  ma- 
chinery employed  in  keeping  up  the 
circulation  P Now,  though  it  so  hap- 
pens, that  my  whole  library  of  reference 
is  at  present  limited  to  the  last  monthly 
part  of  the  Mechanics’  Magazine  only, 
yet  such  is  the  value  of  its  contents,  that 
I have  in  it  two  good  authorities  to  sup- 
port me  in  observing,  that  as  the  two 
columns  contained  in  the  ascending  and 
descending  legs  of  the  syphon  are  in 
equilibrium,  except  that  portion  by  which 
the  longer  leg  exceeds  that  of  the  shorter 
— it  is  the  weight  of  this  portion  only 
that  is  to  be  considered  as  the  moving 
force  acting  as  a centrifugal  j one  on  the 
anus  of  the  machine. 

2.  That  this  difference  in  the  altitude 
of  the  two  columns  is  represented  by  a 
vertical  line  drawn  between  two  hori- 
zontal ones  passing  through  the  centres 
of  the  orifices  of  the  longer  ar.d  shorter 
legs  respectively— which  vertical  line  re- 
presents the  moving  force  or  power. 

3.  That  a column  of  water  having  the 
same  area  for  its  base,  and  of  an  alti- 
tude represented  by  a vertical  line  from 
the  orifice  of  the  shorter  leg,  to  the  sur- 
face of  the  water  in  the  well  or  lower  re- 
servoir, will  be  the  weight  or  resistance 
to  be  overcome.  (We  will  leave  friction 
out  of  the  question  for  the  present.) 

Granting  all  this,  1 admit,  that  the  intro- 
duction of  Barker’s  principle  secures, 
with  regularity,  the  maximum  force  or 
power  of  such  a column  as  may  be  act- 
ing upon  it,  and  in  the  most  effective  di- 
rection— its  centrifugal  action  being 
perpendicular  to  the  lever  or  a tangent 
to  the  circle  moved  in.  In  this  consists 
the  superiority  of  this  construction  over 
a common  water-wheel,  in  which,  to  say 
nothing  of  the  irregularity  of  its  action, 
the  unavoidable  waste  of  water  is  a 
great  loss  of  power.  Moreover,  the 
power  in  this  construction  always  act- 
ing as  a centrifugal  force,  may  be  more 
familiarly  calculated  by  being4  com- 


• la  making  thlt  comparison,  I assume  that  (lie 
velocity  of  the  machine  will  be  regulated  by  that  of 
the  jet  issuing  from  tbe  arms  of  the  shaft— if  in 
error,  I await  tbe  correction  of  the  better  in- 
formed. 


flared  to  an  equal  weight,  attached  to  a. 
ine,  coiled  ronud  a wheel  or  cylinder, 
and  giving  motion  to  it  by  its  descent 
in  a vertical  line. 

These  premises  allowed,  I proceed  to 
say,  that  the  machinery  here  contem- 
plated, is  actually  or  virtually  nothing 
more  than  a connected  system  of  levers, 
and  that  an  equilibrium  of  forces  is  all 
that  could  be  obtained  when  those 
forces  are  brought  to  circulate  into  each 
other;  or,  in  other  words,  to  become 
alternately  weight  and  power.  Such 
an  equilibrium  has  been  the  ne  plus 
ultra  of  all  attempts  of  this  kind  hi- 
therto made  public  — and,  perhaps,  it 
may  be  admitted,  that  were  it  perfectly 
effected,  there  would  be  nothing  (a  first 
impulse  being  given)  bat  the  resistance 
arising  from  friction  to  overcome,  to 
produce  continued  motion, — the  resist- 
ance of  atmospheric  pressure  being 
little,  and  perhaps,  in  some  cases  no- 
thing, to  the  motion  of  cylindrical  bo- 
dies on  their  axis.  , 

But  as  mere  opinion  on  subjects  of 
this  kind  is  of  little  value  without  de- 
monstration, 1 will  endeavour  to  trace 
the  operation  of  the  machinery  proposed 
ns  represented  in  the  engraviug. , . 

To  give  every  advantage,  I shall  con- 
sider the  plan  so  far  improved  (not 
easily  done)  that  the  height  of  the  co- 
lumn to  be  lifted  (or  its  equivalent 
weight)  does  not  exceed  that  contained 
in  tlie  extra  length  of  the  longer  leg 
(in  the  engraving  it  appears  about  two 
to  one.) 

Let  us  then  suppose  the  power  equal 
to  the  weight  or  resistance,  and  the 
length  of  tlie  arms  of  the  shaft  from 
the  centre  of  the  orifices,  to  be  equal  to 
the  diameter  of  a circle  whose  circum- 
ference is  21 ; let  the  circumference  of 
the  wheel  E be  14 ; that  of  tlie  wheel  E 
on  the  spindle,  be  3£  ; and  the  radios 
of  the  crank  1 ; or  as  the  power  of  tbe 
crank  is  a variable  quantity,  and  the 
crauk  not  a balance  or  lever  of  equal 
arms,  let  it  be  of  such  a radius  as  is 
equal  in  its  effect  to  the  constant  quan- 
tity of  1,  acting  by  a tangential  force; 
the  integer  representing  one  half  the  co- 
lumn o?  water  constituting  the  moving 
power,  and  also  (with  the  indulgence 
given)  the  resistance  to  be  overcome. 

Under  these  suppositions,  the  wheel 
E being  centered  on  the  shaft  with  the 
arms  B B,  will  perform  its  revolution  in 
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the  same  time.  The  same  will  be  the 
case  with  the  small  wheel  E,  on  the 
spindle  and  the  crank,  and  the  only  mul- 
tiplication of  the  revolving  motion  will 
be  by  the  action  of  the  wheel  on  the 
shaft,  on  that  on  the  spindle  to  which 
the  crank  is  affixed,  of  which  it  forms 
a part ; which  wheels  being  in  the  ratio 
of  14  to  3$,  will  cause  the  crank  to  re- 
volve 4 times  during  one  revolution  of 
the  arms  or  first  mover. 

As  to  the  power  gained  by  the  lever- 
age, the  length  of  the  lever  arm  B B, 
being  to  E as  21  to  14,  a power  of  2 
will  sustain  a weight  or  resistance  of  3, 
and  the  wheel  on  the  shaft  acting  on  the 
one  on  the  spindle  with  a power  of  3, 
and  the  diameter  of  the  wheel  *tnd  crank 
being  virtually  as  3$  to  2,  the  first  mov- 
ing power  of  2,  will  sustain  a pressure 
on  the  crank  of  5,25  or  5£.* 

The  next  enquiry  is  what  Weight 
must  be  raised  in  one  revolution  of  the 
first  mover,  or  4 of  the  last  or  crank  to 
supply  that  expended  ? 

As  1 have  assumed  that  the  velocity 
of  the  first  mover  will  be  that  of  the 
set:  and  may  he  measured  by  a line 
coiled  on  the  periphery  of  the  circle,  de- 
scribed by  the  first  mover,  the  quantity 
discharged  or  expended  will  be  repre- 
sented bv  21,  the  circumference  of  the 
circle,  which  is  the  exact  quantity 
raised  by  four  revolutions  of  the  crank 
(all  practical  difficulties  removed,  and 
the  machine  supposed  to  be  effectiveV, 
so  that  a preponderance  would  still  he 
wanting,  tinci  au  additional  force  would 
be  requisite  to  overcome  friction,  &c. 
Were  this  additional  force  applied,  the 
circulation  would  be  kept  up,  hut  with- 
out it  the  whole  system  would  remain 
at  rest,  ami  the  water  that  might  be 
placed  in  the  upper  reservoir  would  be 
decanted  by  the  syphon  iuto  the  well  or 

reservoir  below. 

Yours,  &c.  Hezron. 


MINOR  CORRESPONDENCE. 

Loco  mot  ire  Engines-  3.  H.  R.  of  Kirkdale,  is  »- 
ormed  that  the  boiler  of  the  William  the  Fourth  is 
>u  the  same  plan  as  the  Novelty— with  this  difler- 
;uce  only,  that  instead  of  a blowing  apparatus,  " 
•xhauster  it  employed  at  the  end  of  the  furnace, 
produce  the  requisite  draught  On  the  ««»*»  of 
Failure  w.  hare  nothin*  to  add  to  wb-U*  have  al- 
ready  said  on  tke  subject,  in  our  »97th  nui mber. 
pp.  3tf-40.  If  our  oorrespoudant  will  send  us  a 


• *.  a.  at  it*  medium  point  ot  action. 


drawing  (no  matter  how  rough)  of  hi*  projected 
impiovemeuts,  we  -hatl  give  him  our  opinion  of 
them.  In  the  mean  time,  we  may  observe,  that 
there  has  been  already  more  than  one  attempt 
to  accomplish  the  same  thing  which  be  has  in  view. 

Me.  Clegg's  G a*- Meter. — ••  A Constant  Reader,’* 
at  Peckham,  wishes  to  know  who  “ is  to  pay  for  the 
gas  which  must  be  borut  in  order  to  keep  Mr. 
Clegg's  Gas  Meter  in  operation.”  We  slrould  say, 
tli*  seller  and  buyer  between  them,  in  consideration 
of  the  mutual  benefit  they  will  derive  from  its 
adoption. 

Mr.  Gurney's  Steam-Car rings. —A  correspondent 
at  Gloucester  observes,  in  regard  to  an  inquiry  by 
«•  A I-ooker  on,"  respecting  the  construction  of  Mr. 
Gurney’s  steam-carriage,  that  " if  he  will  consult 
the  specification  of  a pateot  granted  to  Messrs. 
Trevithick  and  Viviau  about  twenty-nine  years  ago, 
and  which  he  will  find  in  the  Repeitory  of  Arts 
for  I BOS ; and  also  another  patent  taken  out  by  a 
Mr.  John  Moore,  of  Bristol,  about  twelve  months 
before  Mr.  Gurney’s  appearance  in  the  held be 
will  meet  tliere  with  very  full  and  accurate  desci  ip- 
lions  of  nearly  every  thing  tliat  Mr.  G.  claims  U> 
have  subsequently  Invented.” 

Sir  Gunge  Cayley’s  Safety  Raiheay- Car.  The 
learned  Baronet,  to  whom  we  were  indebted  tor  the 
very  valuable  paper  of  Practical  Hints  on  Railway 
Travelling,  published  in  our  404th  Number,  ob- 
serves iu  another  communication  which  we  have 
since  received  from  him,  that  “ perhaps  a better  plan 
for  setting  the  plough  to  work,  (see  fig.  1,  letter  l>), 
when  a person  is  in  danger  of  being  run  down  by  a 
steam-carriage,  would  be  to  have  six  or  seven  rods, 
suspended  loosely  from  a frame  about  six  feet  high, 
each  of  which  rods  should  be  ao  connected  with  the 
liberating-catch  (E)  that  on  their  encountering  any 
such  obstacle  as  a human  hotly,  the  eatch  would  be 
set  free,  and  the  safety-plough  be  instantly  brought 
iuto  full  play.” 

Cochrane  and  Gallon  ay  v.  Braitktcaite  and  Erics- 
son.— J.  G.’s  taunts  on  the  subject  of  this  trial  are, 
to  say  the  least,  premature.  We  may,  perhaps,  be 
able  hereafter  to  show  that  they  are  besides  very  un- 
deserved. We  said,  that  we  expected  to  have  it  iu 
our  | lower  to  lay  a full  and  authentic  report  ot  the 
trial  before  our  readers;  and  that,  when  we  did  so, 
we  should  probably  go  into  the  question  raised  by  ano- 
ther correspondent,  and  now  re-echoed  by  J.  G.,  res- 
pecting the  bearing  of  Lord  Tenterden  s opinion  on 
the  merits  of  th*  rival  inventions.  - This  was  but  o 
fortnight  ago,  and  ther*  has  been  surely  no  soch 
delay  ?.s  to  justify  an  accusation  against  us,  of  an 
inclination  to  keep  track  the  truth  3 he  short-hand 
writerN  notes  of  the  ease  are  now  in  our  possession  ; 

| nit,  how  soon  we  shall  be  able  to  spare  room  for  a 
di-est  of  them,  we  cannot  say — as  they  are  very  long 
and  there  are  several  other  matters  (the  opening  of 
the  London  Bridge  iu  particular),  which  have<a 
more  immediate  claim  on  oor  attention.  It  may, 
perhaps,  suffice  in  the  mean  while,  to  silence 
•Mich  carpers  as  J.  G.,  to  quote  the  words 
which  were  actually  used  by  the  Lord  Chief 
Justice It  appears  to  me,  on  looking  at  the 
whole  of  the  pateot  (of  the  plaintiffs)  that  it  is 
iq  essential  part  of  their  Invention,  that  the  exitot 
the  air  which  Is  forced  into  the  flue  should  be  in  some 
wav  prevented.  This  they  do  by  means  of  a valve 
kept  down  bv  a weight,  or  a column  of  water. 
Now,  the  defendants,  instead  of  having  auy  such 
valve  to  regulate  the  exit  of  the  air  by  contracting 
gradually  the  tube,  or  flue,  or  whatever  you  may 
call  it,  till,  in  the  end,  the  air  passes  freely  through 
and  goes  off  in  the  chhnney.  I thin*,  the  two 
METHODS  ARE  KI*WTl*t.l,T  DIFFERENT. 
Therefore,  call  the  plaintiffs.” 

German  Sitter.  — Sir,  The  “German  Silver” 
which,  though  long  siuc*  known  to  the  manufac- 
tuiersof  Birmingham,  has  but  recently  obtained  the 
notion  of  the  public,  is  stated  to  bt  composed  of  cop- 
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per,  nickel,  and  zinc.  But  I have  seen  no  specifica- 
tion ot*  the  requisite  proportions  of  each  It  has 
breu  stated  to  be  “ entirely  unalterable,"  so  as  to  be 
equal,  if  not  superior  to  gold  or  silver  for  the  touch- 
holes  of  guns.  If  so.  1 should  suppose  its  employ- 
ment for  the  pivot  boles  of  clocks  ami  watches  would 
add  to  the  durability  of  those  machines.  I f this  al- 
loy is  not  corroded  by  the  pungent  fumes  of  the  sul- 
phur contained  in  the  gunpowder,  it  is  natural  to 
conclude  that  it  would  be  perfectly  insusceptible  of 
injury  from  the  very  slight  acidity  that  may  exist  iu 
the  oil  used  by  watchmakers.  If  any  of  the  readers 
of  your  miscelUuy  w ill  be  so  kiud  as  to  specify  the 
proportions  of  the  above  metals  iu  this  alloy— or  to 
say  where  Gtrman  silver  wire  of  1-lOtli  of  an  iuch  in 
diameter  may  be  obtained — it  will  gratify  inauy  of 
your  readers  attached  to  the  study  or  practice  of  ho- 
rology ; and  none  more  than.  Sir,  your  humble  ser- 
vant, AN  Exj*CKiME!>iTALIST,  London,  June  2d. 

[The  following  are  the  proportions  iu  which  the 
three  metals  should  be  combined,  according  to  a 
statement  iu  the  Bull,  d' Lucoui . for  July.  1826:— 
Copper,  53*3*);  zinc,  2J'l3;  utckel,  17*48. — Ed. 
M.  W.J 


MISCELLANEOUS. 

Improved  Mangle. — We  quote  the  following  notice 
from  the  Laneaiter  Herald  of  the  23rd  inst.  and  hope 
to  be  soon  favoured  by  our  friend,  Mr.  Saul,  with  a 
drawiug  and  description  of  the  machine  to  which  it 
refers: — A Reform  Mangle. — Several expei iments, 
which  have  excited  considerable  interest  among  per- 
sons conversant  with  mechanical  power,  have  been 
made  during  the  last  week  relative  to  the  above  ma- 
chine. We  are  informed,  that  Mr.  Matthias  Saul,  of 
this  town,  was  requested  about  a year  ago  to  eudea- 
vour  to  reduce  the  expense  and  labour  attending  its 
use,  so  that  it  might  be  introduced  into  most  fami- 
lies, but  especially  into  farm-houses.  By  this  ma- 
chine, the  liueu  may  be  both  ironed  and  mangled  at 
the  same  time.  The  mangle  is  woiked  by  a moving- 
table,  which  passes  under  a pressure  of  one  and  a 
half  ton.  The  operation  may  be  performed  by  a 
child  of  eight  or  nine  years  old.  The  machine  does 
not  occupy  a space  of  mure  thau  eight  superficial  feet, 
and  the  weight  of  the  whole  is  not  more  than  two 
cwt." 

Easy  Method  of  taking  off  the  Bottoms  of  Bottles. 
— Mr,  J.  Marsh  states,  that  he  has  occasionally  em- 
ployed with  success  the  following  method  of  takiug 
off  the  bottoms  of  phials,  &c. : — “ 1 pour  a small 
quantity  of  sand  or  emery  into  the  augular  turned- 
up  part  of  the  vessel,  with  a fear  drops  of  water  to 
moisten  it ; then  by  means  of  a piece  of  wood  hav- 
ing a sharp  point,  i press  the  moistened  sand.  Ate., 
into  contact  with  the  glass,  and  by  gently  turning 
the  bottle  round,  bringing  the  point  of  the  wood  aud 
the  sand  into  contact  with  every  part  of  the  lower 
end  of  the  phial  in  succession.  By  these  means  the 
surface  is  quickly  scratched,  and  immediately  after  a 
fracture  takes  place  all  round  the  bottle,  which  in- 
stantly separates  tne  bottom.  This  effect  does  not 
take  place  with  all  sorts  of  bottles,  but  iu  very  many 
it  does.” 

Endlest  Power  Machine. — An  engineer  of  Bristol, 
named  Hichards,  has,  after  fifteen  years  study  and 
labour,  completed  a machine  which  ke  calls  his 
" End  less- Power  Machine, ’’  which  is  note  in  motion. 
This  engine,  it  is  said,  will  supersede  the  use  of 
steam  in  all  its  various  purposes.  The  inventor  de- 
clares, that  his  self-acting  engine  of  250  horse  power 
will  take  a vessel  round  the  world  with  the  small 
quantity  of  two  gallons  of  oil  applied  to  its  move- 
ments when  required.— Bath  Herald. 

La  telle  France ! — M.  Flaugergues,  of  Viviers, 
who  has  kept  for  forty-seven  years  a register  of  the 
quantity  of  raiu  which  has  fallen  in  the  south  of 


France,  states,  that  calculating  by  periods  of  tens  of 
years,  the  quantity  of  ram.  and  the  number  of  rainy 
aud  cluudy  days,  is  continually  ou  the  iucrease. 

loot's  Wife. — Professor  Daubeny,  in  his  work  on 
volcanoes,  supposes  that  volcanic  agency  was  tl  e 
physical  instrument  employed  by  the  Almighty  to 
destroy  the  five  cities  of  the  plain;  that  the  Salt,  or 
Dead  Sea.  arose  either  from  the  subsidence  of  the 
plain,  or  fiom  the  damming  of  the  Jordao  by  a cur- 
rent of  lava;  that  the  showers  of  fire  and  brimstone 
were  occasioned  by  the  fall  of  vnlcauic  ejections; 
aud  (agreeing  iu  this  with  Mr.  Henderson,  the  cele- 
brated missionary  traveller  in  Iceland),  that  Lot's 
wife,  lingering  behind  her  friends,  may  have  beeu 
first  suffocated,  and  then  incrusted  with  saline  and 
other  vulcanic  materials. 

Vinegar  an  Antidote  to  the  Effects  of  Opium. — The 
Persians,  and  otbeis  who  make  use  of  opium  to  ex- 
cess, fieqve  till  y swallow  draughts  of  vinegar  imme- 
diately after  opium.  Dr.  Crump  observes,  that  when 
a patient  finds  hitisself  in  a distressed  situation,  he 
lias  recourse  to  a piece  of  opium  as  big  as  his  thumb, 
and  immediately  after  drinks  a glass  of  vinegar, 
'l'tiis  throws  him  into  a fit  of  laughter  and  every  ex- 
travagance of  mirth ; aud  frequently  terminates  iu 
death. 


INTERIM  NOTICES. 

AVe  did  not  think  it  proper  to  publish  au  anony- 
mous authority  the  statements  of  J.  B.  respecting 
the  performances  of  a certain  rogiue  near  Kcgeut- 
square,  until  we  had  made  personal  inquiry  into 
their  correctuess.  We  have  now  done  so,  and  shall 
report  the  result  in  our  next. 

P.  II. ’s  plan  for  facilitating  the  taking  up  of  pas- 
sengers on  railways,  is  ingeuiou*  ; but  the  objections 
to  its  practical  adoption  are  so  many,  and  some  of 
them  so  insuperable,  that  we  see  no  good  purpose 
that  would  be  seived  by  its  publication. 

Communications  received  from  Mr.  Hartwell — ^ 
— Mr.  J.  Ashurst,  Juu.— A Constant  Header  fat 
Braustone) — G.  G — A Seeker  after  Knowledge— 
Twaukny — B.  J,  A. — T.— C.  T. 

Errata,  communicated  by  R.  V.  A'.— P.  176,  in  the 
title  of  the  paper  on  the  smoke-jack,  for  “ p.  12B,” 
read  “ p.  127/' 

P.  187.  col.  1,  the  sentence  beginning  at  line  12 
from  the  bottom,  should  read  thus ; — tor  instance, 
at  the  bottom  of  the  receiver  of  an  air-pump  place  a 
vessel  of  water,  into  which  put  the  end  of  the  suction- 

Kof  a small  common  pump;  muke  all  tight,  ex- 
it the  receiver,  and  at  the  same  time  you  will  ne- 
cessarily form  a vacuum  iu  the  pipe  below  the  pump- 
clack.  or  bottom-sucker,*'  Set.  The  reader  will 
readily  perceive,  that  exhausting  tire  receiver  and 

Eipe  are  but  one  and  the  same  process,  and  canuot 
e cairied  on  separately  while  the  communication  is 
open  as  described. 

col.  2,  line  9,  insert  the  word  “ andM  after 

“ rush  in." 

— 10,  dele  the  comma  after  “ quan- 
tity/' 

4 from  bottom.  Insert  . “ ft" 

after  32. 
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* IMPROVED  HIGH -PRESSURE  RXGlNf?. 


* MO  OK  OF  OBTAINING  A REGULAR  ROTAR  V 
,,  MOTION  FROM  THE  TWO-WAY  COCK  OF 

A STEAM-ENGINE. 

. Sir, — I liand  you  a sketch  of  a work- 
ing model  of  a high-pressure  engine,  in 
which,  by  the  application  of  a wheel  and 
pinion,  rotary  motion  is  communicated  to 
the  two-way  cock,  whereby  the  objection 
toils  application  to  the  steam-engine,  on 
account  of  partial  and  irregular  wear, 

obviated.  The  model  is  about  one- 
- third  of  the  size  of  the  engraving,  and 
though  not  constructed  in  due  proportion, 
. exceeds  my  expectation,  and  works  with 
rapidity  and  precision. 

Yours,  &c.  J.  Elliott. 

March  5,  18.11. 

Explanation  of  the  Engraving  (on  the 
preceding  page). 

S P,  steam-pipe. 

E P,  eduction  pipe. 

A,  a wheel  of  30  teeth,  fixed  on  the 
head  of  the  two-way  cock,  and  revolving 
with  it. 

B,  a wheel  fixed  on  the  axis  of  the  fly- 
wheel, containing  15  teeth,  half  a revo- 
lution of  which  turns  the  wheel  A,  and 
two-way  cock,  one  quarter  round,  thereby 
giving  a regular  rotary  motion. 


on  the  application  of  solar  heat 

TO  THE  PURPOSES  OF  I HE  ARTS. 

m 

Sir, — A very  intelligent  correspondent 
of  yours,  Mr.  G.  Dakin,  (in  vol.  xv. 
p.  318),  expresses  his  regret  at  the  re** 
moval  of  Perkins’  magnificent  lens  to 
China,  which,  as  a specimen  of  art  and 
British  ingenuity,  certainly  stands  unri- 
valled, But  in  what  manner  the  arts  are 
to  suffer  in  consequence  of  that  removal, 
I am  at  a loss  to  conceive.  1 have  not 
the  least  doubt,  that  if  there  were  anv 
specific  purpose  to  which  such  a lens 
could  be  usefully  applied,  there  are  men 
to  he  found  in  this  country  quite  compe- 
tent to  produce  one  fully  equal  to  Par- 
ker’s; considering  especially  the  power- 
ful aid  which  they  can  now  derive  from 
machinery.  There  are  many  things  cu- 
rious, very  curious,  but  which  we  are, 
nevertheless,  compelled  to  admit  are  of 
very  questionable  public  utility.  Among 
the  number  I am  disposed  to  rank  the 
lens  alluded  to,  which,  it  seems  to 
me,  is  likely  to  be  of  quite  os  much  use 


in  China  as  it  would  be  in  the  exhibition- 
room  of  the  Royal  Institution,  “t*  aay 
where  else.  * _ 

The  effects  produced  by  this  bnrnrng- 
lens  were  certainly  very  remarkable; 
and  perhaps  a brief  recapitulation  of 
them  may  not  be  here  out  of  place: — 

1st.  Every  kind  of  wood  look  fire  in  an 
instant,  whether  hard  or  green,  or  soaked 
in  water.  2nd.  Thin  iron-plates  grew 
hot  in  a moment,  and  then  melted. 
3rd.  Tiles,  slates,  and  all  kinds  of  earth, 
were  almost  instantly  converted  into 
glass.  4th.  Sulphur,  pitch,  and  all  resi- 
nous bodies,  melteu  under  water. 
6th.  Fire- wood,  exposed  to  the  focus  un- 
der water  did  not  seem  changed;  but 
when  broken,  the  inside  was  burnt  to  a 
coal.  6th.  If  a cavity  were  made  in  a 
iece  of  charcoal,  and  the  substances  to 
e acted  upon  were  putin  it,  tbeeffectof 
the  lens  was  much  increased.  7th.  Any 
metal  whatever  when  thus  inclosed  in 
charcoal  melted  in  a moment,  the  fire 
sparkling  like  that  of  a forge. 

Although  the  heat  of  the  focus  was  so 
intense  as  to  melt  gold  in  a few  second*, 
yet  there  was  so  little  heat  at  a short  dis- 
tance from  the  .focus,  that  the  finger 
might  he  placed  about  an  inch  from  it 
without  injury.  The  proprietor  had  the 
curiosity  to  try  what  the  sensation  was  at 
the  focus,  and  having  put  his  finger  there 
for  that  purpose,'  he  described  the  effect 
not  as  resembling  that  produced  by 
fire  or  lighted  candle,  but  as  like  that  of 
a sharp  cut  with  a lancet. 

The  substances  most  difficult  to  be 
- wrought  upon  were  those  of  a white 
colour.  * ’ 

As  we  arc  on  the  subject  of  glass,  there 
are  two  circumstances  which  I shall 
mention  in  reference  to  the  present  state 
of  the  manufacture  of  glass  m thi#  coun- 
try, which  are,  in  my  opinion,  much  more 
to  be  regretted  than  the  loss  of  Parker’s 
burning-lens.  The  first  is,  the  total 
breaking  up  of  the  glass-manufactory  at 
East  Smithfield,  which,  to  say  nothing  of 
its  reputation  for  looking-glasses,  pro- 
duced glass  fur  optical  purposes  which  no 
other  establishment  in  England  has  yet 
been  able  to  equal  in  purity ; and  which 
was  allowed  to  be  superior  to  any  ever 
manufactured  on  the  Continent.  The 
second  circumstance  to  which  I allude  is 
the  bad  quality  of  the  flint-glass  which  is 
made  for  the  object-glasses  of  telescopes. 
If  you  want  a piece  of  good  glass,  you 
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must  apply  to  the  French,  who  hart  lat- 
terly acquired  the  pre-eminence  in  this 
branch  of  art  1 know  we  live  in  a day 
in  which  quantity,  and  not  quality,  is  the 
chief  consideration,  in  order  that  we  may 
he  enabled  (as  the  commercial  phrase  is) 
to  compete  with  foreign  markets.  But 
surely  quality  is  worth  some  considera- 
tion, if  we  wish  to  maintain  our  ancient 
commercial  ascendancy  among  the  na- 
tions of  the  world. 

I think  some  of  the  mirrors  mentioned 
by  your  correspondent  would  produce  an 
excellent  glare  of  light  for  a light-house; 
but  they  appear  to  me  quite  inapplicable 
to  the  purposes  he  has  in  view.  I look 
upon  it  as  quite  certain,  that  regularity  of 
surface  is  indispensably  requisite  to  con- 
centrate the  rays  of  the  sun  on  one  point. 

With  respect  to  the  speculum-metal,  it 
is  not  iny  intention  to  enter  into  the  che- 
mical theory  of  its  composition ; I have 
gleaned,  however,  from  experience  one 
or  two  lessons  on  the  subject,  which  are 
much  at  the  service  of  your  readers.  I 
have  tried  a mixture  of  14$  oz.  grain  tin 
and  2lbs.  of  cuttings  of  plated  metal; 
and  to  each  pound  of  this  mixture  I have 


added  1 oz.  of  motallic  arsenic.  If  your 
correspondent,  Mr.  Dakin,  will  do  the 
same— if  he  will  melt  10  or  121bs.  of  this 
metal  in  a crucible — he  will  find  obsta- 
cles to  coutend  with  very  different  from 
those  to  be  met  with  in  a tobacco-pipe. 
I once  took  a quantity  of  this  metal  to 
Mr.  J.  Braith waite,  Engineer,  to  baveit 
cast  into  plates  7 inches  by  5,  and  though 
be  personally  superintended  the  process, 
he  assured  me,  he  experienced  the  great- 
est difficulty  in  casting  them,  for,  on  ex- 
posure to  the  air,  they  broke  like  hot  glass 
placed  in  cold  water.  This  was  after- 
wards prevented  by  taking  them  out  of 
the  mould,  and  subjecting  them  to  a red 
heat,  and  letting  the  fire  go  out  and  the 
metal  cool  together.  No  person  ought, 
however,  to  engage  in  this  metallic  spe- 
culum-work who  is  not  fortified  with 
more  than  an  ordinary  degree  of  patience, 
as  it  constitutes  with  respect  to  the  work- 
ing part  a prime  requisite.  I think  a 
pitch-polisher  superior  to  silk,  and  water 
preferable  to  oil  or  pomatum  for  polish- 
ing.— Yours,  &c. 

J.  Smith. 

17,  Batk.phct,  N«ts  road. 


SOLUTION  OP  MATHEMATICAL  PROBLEM,  NO.  8,  VOL.  15,  P.  62. 

Problem. — Given  two  circles , A and  B (see  diagram ) ; required  to  find  a point  P 
la  the  line  joining  their  centre , from  which  two  tangents  PC,  PD,  being  drawn, 
draw  the  chords  CG,  DH,  so  that  CG\DH  in  any  given  ratio,  as  m to  n. 

Solution  by  an  Oxford  Student. 


I*et  P represent  the  required  poiut  in 
the  line  joining  the  centres  of  the  two 
circles,  and  draw  the  lines  as  in  the 
figure.  From  the  extremities  of  the  dia- 
meters, G and  H,  inflect  two  chords  GV, 
HS,  equal  to  m and  n,  or  in  the  ratio  of 
m to  n,  and  draw  the  perpendiculars  V t, 
S O. 

Assume  GK  = 2a,  BF  = 2d,  P&=  or, 
GN  —y,  HG  = r,  Gt  = c,  HO  ==  e *\ 
PK  = x + 2a ; and  by  the  circle  PK’PG 
=PC2,  or  PC2  = x 2a'  x,  also  PC*  = 

PB  * PN  *■  a 4*  * * « *"+  2 a • *, 


from  which  y * 


' ; again,  GC2  ns 

a -f-ft 

GK  * GN  c=  2 ay  = In  the  same 

a+x 

way,  by  supposing  PH  = z,  we  find  DH2 
= j -s— t hut  x-fr*=r  *\  ssrr— * *\ 


DH*— ^ ' — — Again,  since  GC*  I 
j d -f-  r— x 

dh*  ::  m* : n* : gv*  : hs*  ::  gk-g f : 

HF-HO.\?2li : 2£~— r : Sac : sit- 
a-f-x  a-f-r— x 

2 a 2 
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or 


e,  or 


ax 

a-f-.r 


ax  . d(r— x)  .. 

Z+Z  * rf+r-x  ’* 

; cje  (assuming  rf+r  *=  S)  raul- 

4>— x 

tiplying  extremes  and  means,  and  clear* 
*ing  of  fractions,  Sec.  we  obtain  r*  -f- 

(*gg-t-grfc--rfgr)  adcr 

dc—ae  dc  — ae 

* Solving  this  quadratic,  the  value  of  ar, 
'ami  consequently  the  position  of  the 
‘point  P becomes  known. 

A geometrical  solution  for  the  problem 
may  be  obtained  as  follows: — Since 

• irpiEr^ : c : * x OH*—*)  : 

(r— x)  * (a-f-x)  ! dc  ; ae,  that  is,  AP'PG  I 
PBPH  : AH’Gt  : GB  UO.*  But 
AH,  Gt,  GB,  HO,  are  all  given  the 

ratio  AH’G  / : GB  HO  is  given  the 

ratio  AP  • PG  : PB  * PH  is  also  given. 
The  construction  is,  therefore,  reduced  to 
the  same  as  the  Kith  problem  of  the  2nd 
book  of  Professor  Leslie’s  Geometrical 
’Analysis.f 


BURSTING  OF  WATER-PIPES  AFTER  FROST. 

(Selection:  from  Corrttpondeuee,  continued  from  la\t 
Xumbtr.p,  541.) 

Sir, — I beg  leave  to  send  you  a reply 
to  the  question  concerning  the  bursting 
of  water-pipes  by  frost.  Though  I am 
no  adept  in  natural  philosophy,  yet  I 
have  had  frequent  occasion  to  observe  the 
effects  of  congelation.  Some  time  past- 1 
had  the  superintendence  of  a very  exten- 
sive property,  where  there  was  a number 
of  large  marble  vases  always  filled  with 
water  for  some  particular  purposes.  In 
winter  these  vases  required  great  care, 
lest  they  should  be  destroyed  by  frost; 
and  I always  observed,  as  you  have,  Mr. 
Editor,  justly  pointed  out  at  p.  259,  that 
water  contracts  till  it  comes  to  the  freez- 
ing point;  and  at  about  32°  it  dilates 
with  such  foroe,  that  1 am  not  at  all  sur- 
prised at  the  result  of  the  calculations 
made  by  the  Florentine  Academicians, 
however  extraordinary  it  may  seem.  I 
Was  obliged  to  have  the  ice  broken  as  it 
was  formed.  This  led  me  to  examine 
tbe  effects  produced  by  frost  in  water- 
pipes;  and  I have  always  seen,  that  if 

* Tbit  ttep  might  have  been  easily  <lc<Juced  by  a 
geometrical  instead  of  att  algebraical  analysis. 

t I here  allude  to  Um  gud  edition. 


they  do  not  burst  during  the  congelation 
of  tbe  water  in  them,  they  never  do  so 
when  the  ice  melts.  Very  often,  after* 
thorough  inspection  of  a leaden  pipe  fill- 
ed with  frozen  water,  finding  it  to  be 
sound  in  all  parts,  I have  caused  straw  to 
be  twisted  round  it  and  warm  w ater  to  be 
poured  thereon ; but  1 do  not  recollect 
ever  experiencing  any  disruption,  thought 
this  kind  of  melting  was  much  more  ab- 
rupt than  the  natural  one,  and  more  lia- 
ble to  occasion  a disruption  in  the  pipe. 
I think  that  generally  it  is  supposed  that 
the  bursting  of  the  pipes  takes  place 
when  it  thaws,  because  it  is  then  that  it 
is  perceived ; yet  it  is  obvious,  that  as 
long  as  the  water  remains  in  a state  of 
congelation  we  have  no  reason  to  suppose 
a disruption ; hut  as  soon  as  the  ice  be- 
gins to  turn  deliquescent,  tbe  crevice,  if 
any,  becomes  manifest.  Besides,  at  the 
same  time  that  the  bulk  of  the  ice  ex- 
pands, the  bore  of  the  pipe  diminishes  by 
the  contraction  of  the  sides  occasioned  by 
cold,  and,  of  course,  contributes  to  their 
disruption.  I have  also  observed  some- 
times trunks  of  trees  split  by  the  conge- 
lation of  water  inside  of  them;  but  I 
never  noticed  any  thing  of  the  kind 
produced  by  thawing. 

It  appears  to  me,  that  in  this  case  the 
difficulty  is  to  explain  hew  it  is  that  water 
freezes  r 

Yours,  See.  A.  Z. 

London,  June  27,1831. 


Sir, — As  you  invite  opinions  on  this 
subject,  I offer  to  you  my  solution  of  the 
question. 

It  is  perfectly  clear,  for  the  reasons  you 
have  given,  that  “ An  Attentive  Reader” 
was  not  acquainted  with  the  phenomena 
attending  the  freezing  of  water.  A.  C.  F. 
appears  to  me  only  so  far  right,  that  he 
describes  the  injury  to  be  done  by  expan- 
sion during  the  freezing;  but  that  ex- 
pansion cannot  be  u of  the  air”  as  he 
assumes,  for  air  only  expands  with  heat. 

I would  explain  the  cause  in  this 
way: — Water  in  freezing  is  increased  in 
’ bulk  ; it  expands  in  every  direction,  la- 
terally as  well  os  longitudinally,  and 
forthwith  exerts  the  pressure  arising  from 
expansion  upon  every  part  of  the  pipe  in 
which  it  is  contained.  The  circumstance 
ofthe  pipe  being  open  at  one  end,  is  of  no 
avail  to  relieve  it  from  the  pressure,  be- 
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cause  when  the  temperature  is  sufficiently 
reduced,  the  solid  is  formed  at  once  and' 
fluidity  is  lost.  It  is  true,  the  expansion 
begins  at  40° ; and  if  this  were  not  the 
case,  if  souie  expansion  did  not  com- 
mence before  the  aetual  formation  of  the 
solid,  it  is  probable  much  stronger  pipes 
than  are  used  would  be  required.  Still 
the  expansion  is  going  on  at  the  time  the 
solid  is  formed.  The  lead,  too,  is  a good 
conductor  of  heat;  and  we  may  hence 
suppose,  that  w hen  the  process  of  freezing 
is  once  begun  it  is  very  rapid.  Hence  a 
mechanical  pressure  is  exerted  on  the 
lead ; and  this  pressure  may  be  greater 

>e  parts 
or  some 
a thaw, 

the  ice  again  becomes  fluid,  and  forthwith 
shows  where  the  pipe  has  yielded  to  the 
force  exerted  by  the  ice. 

I do  not  think  Dr.  Pearce  sufficiently 
explicit  You  treat  his  communication 
os  if  he  imagined  the  ice  in  melting  ex- 
erted a force  on  the  pipe.  The  Doctor 
can  scarcely  mean  this,  because  the  very 
absorption  of  heat  would  annihilate  the 
repulsion  of  the  particles  of  water  when 
in  the  state  of  ice.  Does  he  mean  that 
the  pipe  is  burst  in  consequence  of  the 
augmentation  of  temperature  in  the  lead, 
and  of  its  consequent  expansion  ? If  so, 

1 would  humbly  suggest  tliat  the  differ- 
enco  of  temperature  as  regards  the  lead 
is  not  so  great  as  the  Doctor’s  letter  would 
lead  his  reader  to  suppose ; for,  though 
the  iee  would  absorb  140°  of  heat  in  be- 
coming fluid,  this  quantity  of  heat  would 
only  pass  through  the  lead , which  in  itself 
does  not  absorb  latent  heat ; its  change 
of  temperature  would  be  only  from  32° 
to  50°  or  60°.  I think  I may  well  ques- 
tion whether  so  small  a change  of  tem- 
perature would  act  in  a sensible  degree 
upon  this  tenacious  metal,  especially  in 
so  thin  a body  as  a water-pipe ; and  I 
will  not  occupy  your  pages  by  pursuing 
so  hopeless  a point 

Finally,  did  Dr.  Pearce,  or  any  body 
else,  ever  hear  of  an  empty  lead-pipe  be- 
ing injured  by  frost  ? Has  any  body,  for 
instance,  ever  observed  that  a straight 
pipe,  open  at  both  ends,  such  as  those 
which  conduct  the  water  from  roofs,  was 
afiected  ? 

Yours,  &c.  P.  T. 

June  27, 1830. 


than  the  pipe  can  hear  m tho: 
where  there  is  an  imperfect  joint, 
flaw  in  the  metal.  Then  com^s 
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Sir, — In  answer  to  the  question  ou  tbi* 
subject,  I most  unequivocally  deny  that 
the  pipes  do  burst  in  thawing;  but,  ou 
the  contrary,  in  the  freezing;  and  the  rea- 
son it  is  attributed  to  the  thaw  is,  because 
the  leakage  does  not  take  place  until  that 
time.  I am  aware  ibis  is  mere  assertion; 
therefore,  I shall  proceed  to  state  my 
grounds  and  reasons  for  the  same,  la 
order  to  arrive  at  a correct  conclusion,  we 
must  be  carelul  not  to  take  any  thing  on 
trust  or  supposition,  hut  he  guided  by 
facts  alone,  in  the  first  place,  J shall 
state  several  facts  which  have  been 
proved  and  assented  to  by  the  most 
eminent  chemists : — 

1.  That  water  absorbs  air  from  the 
atmosphere. 

2.  That  water  in  freezing  liberates  a 
quantity  of  this  air,  which  may  be  seen 
as  air-bubbles  in  the  ice. 

3.  That  water  after  this  air  has  been 
expelled  by  boiling,  will  not  produce 
those  bubbles  on  being  frozen. 

4.  That  air  occupies  a much  larger 
space  than  water. 

5.  That  water  in  passing  from  the 
liquid  to  the  solid  state,  first  becomes 
solid  at  the  outside,  and  gradually  to  the 
centre. 

6.  That  water  in  passing  from  the  so- 
lid to  the  liquid  state,  first  becomes  liquid 
at  the  outside,  and  gradually  to  the 
centre. 

7.  That  water  in  passing  from  the  so- 
lid to  the  liquid  state,  does  not  increase 
in  temperature  uutil  the  whole  of  the  ice 
is  dissolved. 

8.  That  water  expands,  whether  the 
temperature  lie  above  or  below  42$  de- 
grees, that  being  its  maximum  of  density. 

9.  That  water  iu  freezing  bursts  open 
vessels,  as  jugs,  glasses,  &c. 

10.  That  saline  solutions  expand  in 
cooling,  and  crystallization  takes  place ; 
the  freezing  of  water  being  a species  of 
crystallization. 

1 1.  That  lead  contracts  or  expands  as 
its  temperature  is  increased  or  diminished. 

12.  That  all  substances  in  different 
states  of  temperature  give  out  or  imbibe 
caloric  from  each  other  until  an  equal 
temperature  is  restored. 

Now,  Sir,  having  stated  these  prelimi- 
nary faets,  I shall  proceed  to  examine, 
step  by  step,  the  process  of  water  in  pass- 
ing from  the  solid  to  the  liquid  state,  aud 
vice  rmu. 
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I will  assume  it  as  a fact,  that  a leaden 
pipe  lias  been  frozen  10  degrees  below 
the  freezing  point  without  fracture.  The 
pipe  being  so  frozen,  and  a thaw  haring 
commenced  by  a change  in  the  tem- 
perature of  the  atmosphere,  which  change 
is  first  communicated  to  the  pipe,  and 
then  from  the  pipe  to  the  inclosed  ice, 
we  see,  by  Fact  11,  that  lead  expands  by 
increase  of  temperature,  and  consequently 
hat  the  pipe  will  hare  a tendency  to  en- 
large, and  therefore  become  less  liable  to 
fracture.  The  ice  liquefying  first  in  that 
part  in  immediate  contact  with  the  pipe, 
and  gradually  to  the  centre  (Fact  6)— the 
water  not  increasing  in  temperature  be- 
yond 32  degrees  until  the  whole  of  the 
ice  is  dissolred  (Fact  7) — the  water  do* 
creasing  in  bulk  until  it  reaches  the  tem- 
perature of  42$  degrees  (Fact  8),  which 
is  10  degrees  beyond  the  liquifying  point 
— the  water  must  necessarily  flow  away 
before  any  expansion  can  take  place.  It 
must  be  obvious,  that  no  fracture  can 
take  place  under  such  circumstances; 
and,  therefore,  the  pipe  is  not  burst  by 
the  thaw. 

Now  for  the  real  cause  of  fracture 
Suppose  the  temperature  of  the  atmo- 
sphere to  be  42$  degrees,  that  being  the 
maximum  of  density  of  water  (Fact  9) ; 
and  that  the  temperature  gradually  de- 
creases until  it  reaches  10  degrees  below 
the  freezing  point — the  atmosphere  will, 
as  it  decreases  in  temperature,  imbibe 
caloric  from  the  pipe,  and  the  pipe  again 
will  imbibe  caloric  from  that  part  of  the 
water  in  immediate  contact,  and  so  to  the 
centre,  until  the  whole  is  of  an  equal  tem- 
perature. The  pipe  by  decrease  of  tem- 
perature contracts,  as  seen  by  Fact  11. 
The  water,  by  decrease  of  temperature 
trom  42$  degrees,  expands  (Fact  8). 
This  alone  is  sufficient  to  account  for  the 
bursting  of  pipes,  namely,  the  double  ac- 
tion of  the  contraction  of  the  pipe,  and 
the  expansion  of  the  water  at  one  and  the 
same  time. 

But  there  are  other  circumstances  to  be 
taken  into  consideration  to  increase  this 
effect.  The  water  in  the  pipe  begins  to 
congeal  at  flie  sides  of  the  pipe,  ami  gra- 
dually to  the  centre  (Fact  6);  and  as 
water  generally  contains  air,  which  is 
separated  as  the  water  freezes,  and  that 
air  has  no  means  of  escape  in  conse- 
quence of  the  freezing  first  taking  place 
at  the  surfaces,  and  as  air  occupies  a 
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much  larger  space  than  water  (Facts  1, 
2,  4),  it  must  necessarily  increase  uil 
expansive  force. 

The  last  reason  I shall  adduce  in  sup- 
port of  my  position  is  drawn  from  Fact 
10 — that  6aline  solutions  expand  in  crys- 
tallization, and  that  water  acts  in  a simi- 
lar manner.  Facts  1 1 and  8 are,  as  ( . 
have  said,  sufficient  to  account  fbr  the 
bursting;  but  joined  with  the  two  last 
named  causes,  1 think  the  conclusion 
must  be  satisfactory  to  the  most  sceptical. 
Yours,  &c. 

Professor  of  Useful  Knowledge. 

Fiiufary  Unii+rtity , 55.  Cronn-urtu, 

July  4,  1831. 

(Th*  (■oncltuion  oftks  rubjtci  in  onr 
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Sir* — ! find  that  Mr.  William  Pearce, 
who  first  introduced  himself  to  the  no*, 
tice  of  the  readers  and  contributors  of 
your  excellent  Magazine,  as  a humble 
petitioner  for  geometrical  information, 
(342)  has  now  assumed  a more  dignified 
character,  namely,  that  of  a mathe- 
matical critic.  He  finds  fault  with  me 
(409)  for  not  giving  a demonstration  of 
my  construction  of  the  1st  of  the  three 
propositions,  proposed  by  him  from  Mr. 
Newton’s  Appendix  to  Euclid’s  Ele- 
ments: or,  in  other  words,  not  proving 
that  the  quadrilateral  A K L M (399)  is 
a square  from  principles  and  propositions 
contained  in  the  1st  Book  of  Euclid , with- 
out extending  farther  than  the  '23rd  Prop. 
Mr.  P.  has  surely  read  of  the  46  of 
Book  I.,  which  is  a simpler  proposition, 
than  that  of  Mr.  Newton’s.  Now,  Eu- 
clid himself  has  been  obliged  in  his  de- 
monstration of  it,  to  have  recourse  to  the 

froperlies  of  parallel  lines;  and  yet  Mr* 
finds  fault  with  me  because  1 cannot 
accomplish  that  which  Euclid  himself 
could  not  effect.  Neither  has  it  been 
done  effectually  (as  far  as  I know)  bj 
any  geometer  from  the  days  of  Euclid 
to  the  present  time.  True  it  is,  that 
some  of  our  great  modem  geometers, 
among  whom  may  l>c  mentioned,  Le- 
gendre, Playfair,  and  Ivory,  have  inge- 
niously demonstrated  the  32d  of  the  1st 
Book  of  Euclid,  independently  of  the 
properties  of  parallel  lines.  But  then  it 
must  be  remembered,  that  in  doing  so, 

all  of  these  distinguished  mathema- 

* • 
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ticiaDS  liave  T>een  obliged  to  Lave  re- 
course to  definitions  and  principles  not 
contained  in  the  Elements  of  Euclid . it 
ma$,  therefore,  he  safely  asserted,  that  if 
Mr.  Newton  intended  that  both  the  con- 
struction and  demonstration  should  he 
made  out  from  principles  and  propositions 
not  extending  beyond  the  23d  Prop,  of 
the  1st  Book,  he  must  have  expected  the 
student  to  do  that  which  no  one  has  ever 
yet  done. 

Mr.  Samuel  Simple  has  pointed  out  a 
most  glaring  inaccuracy  (395  and  415) 
in  the  way  in  which  the  6 Prop,  of  tho 
Appendix  is  placed,  and  taking  .advan- 
tage ofj,  this  .blunder  of  Mr.  Newton’s, 
he  (Mr.  S.  S.)  by  supposing  the  pro- 
position can  be  proven  within  the  re- 
quired limits,  has  easily  and  truly  demon- 
strated (415)  the  truth  of  the  32nd  Prop, 
without  going  beyond  the  13th  Prop,  of 
the  1st  Book;  consequently  the  demon- 
stration of  the  required  problem  follows, 
as  a matter  of  course.  Mr.  Pearce  not 
having  objected  to  the  way  in  which  the 
6th  proposition  is  placed,  it  might,  per- 
haps, be  presumed  that  he  has  been  able 
to  demonstrate  it  within  the  required 
limits.  I f such  be  the  case,  I trust  he 
will  not  withold  the  demonstration  from 
the  readers  of  the  Mechanics’  Ma- 
gazine. 

2*s  geometrical  construction  is  in  ap- 
pearance simpler  than ’mine;  still  1 pre- 
fer my  own,  for  the  three  following  rea- 
sons:— 1st.  The  23d  proposition  was 
contemplated  by  Mr.  Newton,  in  the 
solution,  and  evidently  for  the  construc- 
tion, as  it  could  be  of  no  use  in  the  de- 
monstration. I therefore  thought,  I 
should  at  least  comply  with  the  re- 

?uired  conditions  of  the  construction,  if 
could  not  with  those  of  the  demon- 
strations. 2nd.  The  given  proposition  is 
only  a particular  case  of  a more  general 
problem,  namely,  “given  each  of  the 
angles  at  the  base,  and  the  difference  of 
the  sides,  to  construct  the  plane  triangle." 

construction  will  not  apply  to  the 
above  problem.  3rd.  I found  the  con- 
struction I have  given,  may  be  success- 
fully applied  in  the  solutions  of  many 
other  problems.  1 was  perfectly  aware 
of  the  construction  2 has  given  before 
I 6a w his.  The  key  to  it  may  be  ex- 
pressed by  the  equaliuu 
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and  d the  given  difference,  the  construe-  i 
tion  of  which  only  requires  the  1 1 th  of  { 
the  1st  Book  of  Eueli^  Mr.  & Simple 
says,  his  construction  is  simpler  than 
either.  I confess  it  is  more  general  than  * 
that  of  2’s,  because  it  will  apply*.. ,JM*J 
though  the  angle  A B D (415)  is^o'C&A 
right  angle.  . * 1 n 

2 gives  us  (p.  411)  a solution  (if  a so- 
lution it  can  be  called)  of  the  2nd  prt*- 
blem  from  Mr.  Newton’s  Appendix.  ' 
But  it  is  strange,  that  this  gentleuiau  • 
who  writes  with  as  much  case  and  con-  - 
fidence  ns  if  he  were  the  first  professor  . 
of  mathematics  in  the  first  university  ift. 
Britain,  should  not  have  first  discovered 
that  there  are  no  less  than  two  apparent 
inaccuracies  in  the  enunciation  of  tho. 
problem.  At  one  part  of  his  construction 
(the  demonstration  he  has  wisely  with- 
held) a small  ray  of  light  seems  to  break 
in  upon  him,  or,  to  borrow  a masonic 

Idirase,  one  of  his  eyes  seems  to  open  a 
ittle,  but  the  other  throughout  remains 
firmly  shut;  the  meaning  of  which,  I 
believe,  in  plain  English,  is,  that  he  has 
not  advanced  farther  in  the  mystic  sci- 
ence than  a journeyman.  Hi6  solution 
of  the  3rd  problem  is  any  thing  but  a 
good  one ; in  fact,  it  is  neither  one  thing 
nor  another. 

But,  Mr.  Editor,  1 am  fearful  1 have 
extended  this  communication  to  too  great 
a length  ; I shall  only  add,  that  1 would 
advise  2 to  re-examine  and  re-considcT 
his  two  last  solutions.  If,  however,  Mr. 
Pearce  is  satisfied  with  them,  then  all  ii 
well. 

Yours,  8cc. 

Kinclaven. 


PERPETUAL  MOTION  UV  MAGNETISM. 

Sir, — I sec  by  the  recent  volumes  of 
the  Mechanics*  Magazine,  that  the  per- 
petual motiou  seekers  are  not  yet  be- 
come extinct ; they  are  in  mechanics, 
what  the  alchemists  were  in  chemistry — - 
they  will*  never  obtain  their  object, 
though  they  may  make  many  improve- 
ments in  machinery.  Can  any  of  them 
make  a machine  that  will  turn  round  as 
many  times  as  the  following  simple 
wheel  would? 


* A 

where  x is  the  side  of  the  required  square,  Turn  up  and  polish  a steel  wheel  ;lhen 


L 


ATHOL  PRESS. 


360 

procure  a magnet  of  a power  just  suffi- 
cient to  suspend  it  in  a vacuum.  Fix 
the  magnet  in  a receiver,  and  exhaust 
the  air  out  of  it  by  means  of  the  air- 
pump,  then  give  motion  to  tlie  wheel  by 
a powerful  spring.  Now,  here  is  frictiou 
and  gravitation  nearly  annihilated  by  mag- 
netism, and  the  resistance  of  the  air  re- 
duced to  nothing  by  means  of  a vacuum ; 


and  yet  it  must  share  the  fate  of  all  me- 
chanical inventions  — it  must  stop,  ff 
ever  a perpetual  motion  is  realized,  it 
must  be  produced  bv  a physical  im- 
pulse, such  as  De  Luc’s  electric  column, 
Ate. ; and  even  then,  in  what  would  it 
differ  from  a tide  or  water-wheel  ? 

Yours,  See.  G.  Darih. 


ATHOL  PRESS. 


Sir, — The  above  is  an  accurate  repre- 
sentation of  Hopkinson’s  Athol,  or  stand- 
ing screw  press,  which  is  said  to  be 
equal  to  the  hydraulic , at  two  thirds  of 
the  expense.  This,  however,  1 do  not  ad- 
mit ; although  it  certainly  makes  a much 
nearer  approach  to  that  powerful  ma- 
chine,than  a screw-press  of  any  other  kind. 


The  chief  peculiarity  of  this  press, 
consists  in  the  manner  in  which  the  ro- 
tation of  the  screw  is  accomplished, 
which  is  effected  by  means  of  another 
screw,  as  will  be  understood  by  the  fol- 
lowing description. 

In  the  above  engraving,  a a a a are  the 
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four  pillars  or  standards  of  the  press. 
B,  the  bed-plate.  C,  the  head  piece, 
with  the  nut  or  female  screw.  D,  the 
main-screw  which  is  iron,  aud  of  consi- 
derable strength.  £,  is  a toothed  wheel, 
fixed  on  the  axis  of  the  screw,  and  turn- 
ing with  it  F,  is  a strong  worm,  or 
perpetual  screw,  of  gun  metal,  working 
in  gudgeons  on  the  moveable  board  of 
the  press,  and  taking  into  the  teeth  of 
the  wheel  E.  GGG  are  three  cast-iron 
levers  of  an  ornamental  description,*  by 
means  of  which,  motion  is  communi- 
cated to  the  endless  screw  F.  A A are 
holes  in  one  of  these  levers,  in  which  a 
small  metal  handle  is  inserted,  when  the 
press  is  to  be  unscrewed,  or  the  move- 
able  hoard  of  the  press  to  be  raised  for 
filling. 

The  arrangements  by  which,  in  this 
case,  great  power  is  obtained,  are  ex- 
ceedingly iugenious  and  effective ; the 
main  screw  is  first  equipped  with  a spur 
wheel,  which  being  of  greater  diameter 
than  the  screw,  gives  the  first  advan- 
tage in  point  of  leverage ; this  is  multi- 
plied to  a very  great  extent,  by  the  appli- 
cation of  an  endless  screw  to  turn  this 
wheel;  the  endless  screw  itself,  being 
turned  by  the  power  of  a man,  applied 
at  the  extremity  of  a long  lever.  So 
that  it  will  be  at  once  perceived,  by  those 
persons  who  axe  acquainted  with  the 
laws  of  mechanics,  that  the  power  re- 
sulting from  this  judicous  combination, 
is  immense. 

I have  frequently  seen  a lad  screw 
down  one  of  these  presses,  giving  a much 
greater  pressure  to  its  contents,  than 
could  have  been  given  by  three  meu 
with  a standing  screw-press  of  the  ordi- 
nary description. 

The  spur-wheel  on  the  axis  of  the 
screw,  driven  by  a pinion,  I am  well 
aware  has  been  in  use  for  a great  length 
of  time;  but  the  power  gained  in  that 
way,  bears  no  comparison  to  that  wbich 
is  obtained  by  the  combination  above  de- 
scribed. 

One  very  great  advantage  attending 
tha  Athol  Press  is  the  rapidity  of  its 
action.  In  common  screw-presses,  the 
workman  has  to  insert  a lever  in  the  eye 
of  the  screw — make  about  one-third  of  a 


• After  the  fashion  of  the  arms  of  the  Isle  of  Mau, 
of  which  the  Dukes  of  Athol  were  once  sovereigns, 
whence  apparently  the  name  of  the  press.  — 
Bo.  SU  M. 
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revolution — withdraw,  and  again  insert, 
his  lever,  and  so  on ; withdrawing  and 
replacing  the  lever  about  three  times  for 
every  revolution  that  is  made  by  the 
screw;  or,  if  a wheel  and  pinioii  is  used, 
much  oftener.  In  the  Athol  Press,  ou 
the  contrary,  the  lever  is  fixed,  and  the 
workman  Las  nothing  more  to  do  than 
to  pull  it  round  as  fast  as  he  can  ; and 
this,  until  the  pressure  becomes  great, 
may  be  done  by  means  of  the  small 
handle  at  A,  when  the  three  great  levers 
assume  the  character  of  a fly,  and  a 
very  rapid  motion  may  be  given  to  the 
endless  screw.  In  the  same  way,  the 
press  may  be  unscrewed  with  astonishing 
rapidity. 

Although  the  assertion  may  appear 
rather  paradoxical,  yet  it  is  nevertheless 
a fact,  that  in  using  the  Athol,  as  com- 
pared with  any  other  screw-press,  both 
time  and  power  are  aained. 

The  perpendicular  manner  in  which 
the  animal  power  is  applied  to  work  this 
press,  is  another  point  in  which  it  has  a 
most  decided  superiority  over  those  of 
other  constructions. 

Yours,  &c.  W.  Baddeley. 

Juif  19,  1031. 


HAT-STICKS. 


Sir, — The  hat-stick  I have  now  had  in 
use  many  years  must,  I think,  in  most 
instances  take  precedence  of  Mr.  Badde- 
ley’s  improved  oue  (p.  167),  first,  as  re- 
gards simplicity,  it  haring  no  separate 
centre-piece;  and,  second,  as  regards 
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saving  of  expanse,  as  any  person  may 
alter  their  present  one  by  merely  talcing 
off  one  end,  cutting  a groove  round  the 
6tump  or  tenon,  then  putting  it  together 
with  a peg  through,  so  as  to  work  in  that 
groove,  when  it  will  possess  all  the  ad- 
vantages of  ilic  new  one.  A,  in  the  pre- 
fixed sketch,  represents  the  end  taken  off, 
showing  the  hole  for  the  peg.  B re- 
quires no  alteration,  save  the  insertion  of 
the  groove  near  the  end,  as  shown.  C 
requires  no  alteration  whatever. 

Yours,  &c.  Trebob  Valentine. 


SUGGESTION  FOR  PREVENTING  ACCIDENTS 

BY  STEAMERS.  BY  CAPTAIN  BASIL  HALL, 

R.N.,  F.R.S. 

( From  t)to  Vniiod  Sortie*  Journal  for  Angujt.J 

In  America, in  all  the  steam-boats,  the 
helmsman,  instead  of  being  placed  abaft, 
close  to  the  taffrail,  in  a low  situation, 
from  which  he  can  see  nothing,  is  raised 
on  a high  platform,  within  a few  feet  of 
the  bows,  from  whence  he  commands  a 
view,  not  only  a-head  and  on  both  sides, 
but  he  can  see  the  smallest  boats,  even 
when  close  to  the  vessel’s  cutwater. 

The  advantages  of  having  the  steers- 
man in  the  situation  described,  are  very 
considerable.  In  the  first  place,  as  I 
have  already  observed,  he  has  a com- 
plete view  of  all  objects  in  front  of  him, 
and  this  view  cannot  be  intercepted  by 
the  passengers  coming  in  his  way.  In 
the  next  place,  it  enables  him  to  steer 
with  much  greater  precision  amongst  the 
boats,  ships,  or  buoys,  which  happen  to 
lie  in  his  course;  and  it  is  infinitely 
easier  for  him  to  avoid  running  over 
little  boats,  when  he  himself  can  dis- 
tinctly see  what  those  boats  are  about. 
As  things  are  at  present  arranged,  the 
captain,  placed  on  the  paddle-box,  or  on 
the  bowsprit,  calls  out  to  the  helmsman 
to  alter  the  course,  and  the  word  has  to 
be  passed  along  from  mouth  to  inouth  in 
a most  inconvenient  manner. 

In  America,  the  captain  or  the  pilot 
stands  alongside  the  wheel,  which  is 
raised,  as  I have  mentioned,  on  a plat- 
form, at  the  height  of  ten  or  twelve 
feet  above  the  deck,  and  far  forwards. 
He  there  gives  his  directions  quietly  and 
distinctly  to  the  helmsman  at  his  elbow  ; 
or,  if  need  be,  lie  takes  hold-'  of  the 
wheel  himself.  In  any  event,  the  wretch- 


ed bawling  and  uproar  which  at  prosebt' 
exist  in  our  boats  would  be  saved,  and 
the  passengers  would  be  spared  the 
eternal  injunctions  to  keep  out  of  the 
helmsman’s  wav. 

It  may  be  added  too,  that  under  the 
circumstances  above  described,  of  steer- 
ing in  the  bow  instead  of  abaft,  the  rate 
of  moving  of  the  steam-boat  may  be 
grcatlv  accelerated  with  perfect  safety, 
and  the  reason  is  obvious.  When  the 
person  who  is  guiding  the  movements  of 
the  boat  sees  his  way  distinctly,  he  caii 
venture  to  run  much  faster  than  he  now 
does,  when  he  is  virtually  blindfolded- 

At  night,  the  advantages  of  steering  a 
steam-boat  in  tire  bows  are  still  more 
important  On  the  Mississipi  it  would 
be  impossible,  were  the  steam-boats  not 
so  fitted,  to  navigate  amongst  the  float- 
ings,  and  the  fixed  snags,  as  the 
are  called  which  lie  with  their  roots  in 
the  mud,  and  their  sharp  tops  pointed 
down  the  stream.  But  by  having  the 
pilot  (who  I may  mention,  always  actu- 
ally, with  his  own  hands,  steers  the  * 
vessel  in  America)  in  the  bow,  and  well 
raised  on  a platform,  all  these  obstacles 
can  be  avoided,  even  in  very  dark  nights. 

I need  not  point  out  to  you  how  emi- 
nently useful  the  same  simple  device 
would  be  in  navigating  the  river  Thames 
at  night,  or  in  foggy,  rainy,  or  blowing 
weather. 

I call  the  device  a simple  one,  be- 
cause it  absolutely  requires  no  change 
of  principle,  and  is  capable  of  being 
adopted  in  every  boat  at  the  expense  of 
halt-an-hour’s  work  for  a couple  of  sea- 
men, and  half  a day’s  work  for  two  or 
three  carpenters. 

All  that  is  requisite  is,  to  have  a small 
platform  or  scaffold,  eight  feet  square, 
raised  about  ten  feet  or  twelve  feet  above 
the  deck,  at  the  distance  of  ten  or  twelve 
feet  from  the  stem.  On  this  let  the 
wheel  be  placed,  and  let  the  tiller  ropes,  ’ 
after  passing  round  the  barrel,  be  led 
through  blocks  in  the  deck  beneath,  and 
again  through  blocks  or  sheeve  l>oles  on 
the  bulwark,  low  down.  The  ropes  then 
stretch  along  outside,  and  are  supported 
on  fair  leaders  or  rollers  till  they  reach 
blocks  above  the  counter,  aod  being  rove 
through  these,  they  are  raadq  fast  to  the 
end  of  the  tiller,  which  it  is  best  to  ship 
abaft  the  rudder,  so  as  to  keep  the  poop 
or  quarter-deck  quite  clear  for  the  pas- 
sengers, uud  to  prevent  the  possibility  of 
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any  tiling  coming  in  the  way  of  the 

Itj'is  well  to  hare  those  parts  of  the 
tiller  ropes  which  cross  the  fore  part  of 
the  deck,  enclosed  in  what  is  called  a 
trunk,  or  wooden  pipe,  to  prevent  injury 
from  the  feet  of  persons  passing  to  and 
ftu,  or  interruption  from  things  lying 
about  the  decks. 

It  might  at  first  he  supposed,  that  the 
great  additional  length  of  the  tiller 
ropes,  and  the  distance  of  the  wheel 
from  the  rudder,  might  make  it  difficult 
to  steer  the  vessel.  Such,  however,  is 
not  the  fact,  as  I can  testify,  from  having 
myself  steered  many  steam-boats  in  Ame- 
rica, of  from  three  to  four  hundred  tons 
burthen,  and  with  perfect  ease. 

Practically  speaking,  therefore,  there 
is  no  objection  to  the  adoption  of  this, 
method  of  steering  our river  steam-boats, 
and  the  expense  must  be  quite  imma- 
terial; and  I venture  to  prophesy,  that 
the  instant  the  plan  is  adopted  by  any 
one  vessel,  the  advantages  will  be  found 
so  great,  it  will  be  generally  adopted  by 
them  all. 

For  sea-going  steam-boats,  this  me- 
thod of  steering  is  not  so  necessary,  nor 
would  it  be  quite  so  easy  of  adoption. 
But  all  steam-boats  which  perform  part 
of  their  voyage  at  sea  and  part  on  rivers, 
such  as  the  Edinburgh  and  Leith  vessels, 
might  very  readily  be  fitted  with  two 
wheels  and  two  sets  of  tiller  ropes : one 
abaft,  as  at  present,  to  be  used  at  sea  ; 
the  other  elevated  on  a platform  to  be 
brought  into  play  on  entering  the  river. 


SUNDAY  SCHOOL  JUBILEE. 

Every  period  of  time  which  marks 
an  era  in  the  civilization  of  mankind 
is  worthy  of  commemoration ; its 
approach  will  not  be  unheeded  by  those 
who  mark  the  signs  of  the  times,  and  are 
ever  ready  to  hail  with  joy  the  arising  of 
any  tme  star,  which  shall  tend  to  spread 
the  light  of  truth — that  light  which  is 
destined,  sooner  or  later,  to  dispel  those 
mists  of  error,  prejudice,  and  ignorance, 
which  becloud  the  mind  of  mun,  and 
lead  him  so  often  astray  in  paths  that 
conduct  to  sorrow  and  destruction. 
Among  the  many  efforts  which  have 
been  made  by  benevolent  men  to  pro- 
mute the  improvement  of  their  fellow- 


creatures,  none  hare  been  attended  with**, 
more  distinguished  success,  or  have  had’ 
for  their  end  more  unmixed  benefit,  than 
the  establishment  of  Sunday  Schools;.* 
a class  of  institutions  which,  as  the 
reader  is  doubtless  aware,  owe  their  ori- 
gin to  the  pious  benevolence  of  that  great 
and  good  man,  Robert  Raikes,  of  Glou- 
cester. To  enter  into  a history  of  these 
admirable  nurseries  for  youth  is  not  our 
object  at  present;  suffice  it  to  observe, 
that  to  contemplate  such  magnificent 
effects  produced  through  the  spontaneous 
endeavours  of  one  man,  must  be  a task 
as  delightful  as  instructive  to  eveiy  true 
friend  of  humanity.  It  is  now  the  fiftieth 
year  of  the  establishment  of  Sunday 
Schools,  and  it  appears,  by  a public  an- 
nouncement, that  their  patrons  and  pro- 
moters have  resolved  to  celebrate  the 
epoch  in  a manner  worthy  of  their 
high  character.  They  have  most  fitly 
determined,  that  it  shall  be  celebrated  on 
the  day  of  the  founder’s  birth — and,  in 
accordance  with  the  period  of  time  which 
has  elapsed  since  their  establishment,  it 
is  to  be  called  the  Sunday  School  Ju- 
bilee. The  idea  of  this  celebration  is. 
attributed  to  Montgomery  (we  mean 
Montgomery  the  poet),  and  it  does  equal 
credit  to  his  head  and  heart.  The  better 
to  mark  the  event,  and  to  add  to  the 
means  of  carrying  into  effect  the  benevo- 
lent designs  of  Air.  Raikes,  it  is  proposed 
to  establish  on  the  occasion  a fund  of 
10,000/.,  for  the  purpose  of  erecting  suf- 
ficient school  rooms,  which  may  be  used 
both  as  Sunday  and  as  Infant  schools.  • 
The  festival  seems  to  be,  in  every  res- 
pect, extremely  well  planned,  and  graced 
as  it  will  probably  be,  by  the  presence 
and  assistance  of  many  of  the  first  men  * 
of  the  uge,  can  scarcely  fail  to  make  a 
most  useful  impression  on  the  public 
mind.  When  we  reflect,  with  what 
noise  and  exultation  the  sanguinary  vic- 
tories of  warriors,  and  even  the  triumphs 
of  mere  political  dexterity,  are  usually 
applauded — when  we  see  the  birth  days 
of  men  of  blood,  of  ambitious  statesmen,  . 
and  of  luxurious  raonarchs,  figuring  as 
red-letter  days  in  our  calendars — we 
should  feel  ashamed  of  the  state  of  that 
society  in  which  our  lot  is  cast,  were 
there  not  enough  of  a better  sort  of  feel- 
ing existing,  to  do  due  honour  to  a day 
set  apart  for  the  commemoration  of  so 
great  a work  of  love  and  charity,  as  that 
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which  is  identified  with  the  name  of 
Robert  Raikes. 

T.  M.  B. 


much  fear  it  will  be  some  time  before 

my  longing  is  satisfied. 

Yours,  Sec.  J.  R. 


MESSRS.  BRAITHWAITE  AND  ERICSSON^ 
BOILERS. 

Sir, — Allow  me  to  express  my  fears, 
that  the  successful  performances  of  the 
Novelty  locomotive-engine  on  the  Liver* 
pool  Railway,  are  not  destined  to  pro- 
duce any  practical  results,  and  that 
Messrs.  Braith  waite  and  Ericsson’s 
boilers  do  not  answer  at  all  in  practice. 
Here  is  au  instance : — One  of  their  boil- 
eis,  with  a 10-horse  power  high-pre.s- 
sure  engine,  has  been  some  time  at 
work  on  the  premises  of  a celebrated 
builder  near  Regent-square.  The  cy- 
linder is  10  inches  diameter,  and  stroke 
2 feet ; it  drives  a 36-inch  circular  saw, 
raises  water  by  means  of  a three-throw 
pump  180  feet,  and  blows  a few  smiths’ 
Bellows.  The  total  power  of  the  engine 
is  estimated  to  bo  equal  to  that  of  10 
horses.  But,  it  consumes  a chaldron  of 
gas  coke  per  day  always,  and  sometimes 
more — the  pressure  of  the  steam  ranging 
from  50  to  60  lbs.  per  inch.  Gas  coke 
is  now  worth  18*.,  1 believe,  at  St.  Pan- 
das, and  then  the  cartage  must  be 
added,  say  2s.  which  makes  20*.  for 
the  daily  consumption  of  fuel  by  an 
engine,  called  by  its  makers,  one  of  10- 
horse  power.  Now,  a 10 -horse  power 
Boulton-and-Watt  engine,  consumes  only 
one  bushel  of  Newcastle  coals  per  hour 
=12  bushels  per  day — and  they  may  be 
had  at  most  at  39s.  per  chaldron=ls.  Id. 
per  bushel : so  that  a Boulton  and  Watt 
engine  may  be  worked  at  a much  cheaper 
rate  than  these  Novelties . 

There  appears  to  be  a fault  about  the 
above-mentioned  engine,  which  you 
mentioned  in  your  review  of  Mr.  Wood’s 
Treatise  on  Railways,  as  having  existed 
iu  the  engine  made  at  Darlington,  which 
competed  for  the  prize  on  the  railway, 
namely,  that  the  draught  of  the  chim- 
ney is  too  great.  It  is  a general  prac- 
tice when  coke  is  used,  to  break  it  into 
small  pieces  before  putting  it  into  the 
tire;  but  iu  this  case,  if  the  coke  is 
broken  into  small  pieces,  they  are  carried 
up  the  chimney. 

I long  very  much  to  see  a cheaper- 
working  engine  than  a well-made  con- 
denser, working  expansively ; but  I very 


Remarks. 

We  mentioned  in  the  Interim  Notices 
in  our  last  number,  that  as  the  above 
letter  was  anonymous,  we  thought  it 
proper  to  make  enquiry  into  the  correct- 
ness of  the  statements  contained  in  If. 
We  shall  now  lay  the  result  before  out 
readers,  and  shall  merely  observe,  In 
regard  to  it,  that  though  it  negatives 
altogether  the  most  material  of  our  ano- 
nymous correspondent’s  statements,  we 
ure  by  no  means  disposed  to  impute  to 
him  any  intention  to  deceive.  The 
circumstantial  and  dispassionate  cha- 
racter of  his  letter,  inclines  us  rather  to 
infer,  that  ho  must  have  been  himself 
misled  by  some  ignorant  or  malicious 
informant. 

The  working-engineer  in  attendance 
on  the  engine  referred  to,  whose  name  is 
Thomas  Elliot,  having  been  requested 
to  inform  us  of  the  work  performed  bv  it, 
during  three  days,  which  we  specified  at 
random — the  following  is  his  report. 

“June  17th,  1831— The  engine  heavily 
worked  from  six  in  the  morning  till  half- 
past five  afternoon— -deducting  an  hour 
and  a half  for  men's  ; pressure,  50  lbs. 
per  inch  ; strokes,  50  per  minute.  Days 
consumption  of  coke,  betiveen  nine  and 
ten  bushels. 

“ June  16th. — The  same  as  the  day  pre 
ceding. 

“ June  24. — Going  the  whole  day,  ex- 
cept at  meal  times  j bnt  the  work  rather 
light. — Day’s  consumption  of  coke,  eight 
and  a halj  bushels. 

“ When  the  engine  has  not  much  work 
to  perforin,  the  consumption  of  coke  is 
about  eight  bushels  per  day ; at  other 
times  it  averages  nine  bushels  ; and,  on 
no  occasion,  exceeds  ten. 

“ It  is  computed,  that  the  saving  in 
fuel  effected  by  this  engine,  amounts  to 
from  131.  to  154.  weekly." 


IMPOSSIBILITY  OF  THE  INFINITE  INVISI- 
BILITY OP  A FINITE  QUANTITY  OP 
MATTER  DEMONSTRATED.  BY  SHELDON 
CLARK,  ESQ. 

( From  (At  Amor  icon  Jownol  0/  Seif  net.) 

Truth  is  always  consistent  with  itself. 
Aliy  proposition  which  involves  au  im- 
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possibility,  cannot  be  true.  Says  one,  I 

to 

"will  draw  a line  from  A B ; and 

if  you  will  move  your  penknife  first  over 
half  of  it  from  A to  B,  and  then  over  half 
"die  remainder,  and  again  over  half  the 
remainder,  and  in  the  same  ratio  keep 
moving  your  knife,  as  fast  as  yon  can, 
and  you  can  never  move  it  from  A to  B. 
Experience  proves  that  one  can  move  his 
knife  from  A to  B ; and  what  experience 
proves  is  always  true  : therefore,  the  pro- 
-pnsition  involves  an  impossibility.  The 
proposition  is  predicated  on  the  opinion, 
that  even'  finite  line  contains  an  infinite 

m 

number  of  parts  of  smaller  lines,  which 
ean  be  divided  ad  infinitum.  Bnt  it  is 
impossible  that  a finite  line  can  oontain 
an  infinite  number  of  parts,  or  smaller 
lines;  for  any  number  of  equal  parts  into 
which  every  finite  line  can  be  divided, 
will  be  a definite  number  of  parts,  of 
.equal  lengths;  and  all  the  parts  being 

aual  to  the  whole,  if  you  keep  constantly 
ting  the  parts  of  a finite  quantity,  you 
will,  if  you  take  fast  enough,  eventually 
Jake  the  whole.  If  you  first  take  half  the 
parts,  and  then  hall  the  remainder,  and 
again  half  of  the  remainder,  and  so  on, 
according  to  this  ratio,  you  will  eventual- 
Jy  have  hut  one  part  left,  out  of  any  defi- 
nite number  of  parts  whatever.  If  the 
hue  be  divided  into  parts  as  small  as  they 
possibly  can  be,  so  small  that  no  one  of 
them  can  possibly  be  any  smaller;  if  you 
have  moved  the  knife  to  within  the  least 
possible  part  of  the  end  of  the  line,  or 
over  all  the  definite  parts  of  it  but  the 
▼cry  last  one ; if  this  last  remainder  be 
the  least  possible  part  of  the  line,  how 
can  it  be  divided  into  less  remainders? 
If  it  is  now  tlie  least  possible  part,  how 
can  it  be  divided  into  less  parts?  Sup- 
pose you  put  the  point  of  your  knife  on 
-the  end  of  the  line  at  B,  and  move  it  the 
•least  possible  part  of  the  line  towards  A, 
is  it  not  clearly  perceived  by  the  inind, 
that  the  part  mored  over  is  as  small  as 
any  part  possibly  can  be ; that  it  cannot 
jxmtain  parts  smaller  than  itself?  for  no 
part  can  be  less  than  the  least  possible ; 
therefore,  the  least  possible  part  is  indivi- 
sible. For  this  reason,  when  there  is  but 
one  part  of  the  line  left,  and  that  the 
least  possible,  if  you  move  the  knife  any 
further  you  must  move  it  to  the  end  of 
the  line.  It  is  asked,  if  the  least  possible 
part  of  the  line  has  not  a beginning,  a 
middle,  and  an  end  ? Every  indivisible 


part  has  a beginning  and  an  end ; but 
there  is  no  absolute  distance  between 
them,  though  the  beginning  and  the  end 
together  make  absolute  distance.  The 
least  possible  part  is  so  small  that  it  can- 
not be  divided  into  halves,  each  of  which 
shall  have  a beginning,  a middle,  and  an 
end,  and  an  infinite  number  of  smaller 
parts;  which  is  proved  by  the  fact,  that 
we  can  move  over  it.  Whereas,  if  the 
least  possible  part  of  any  line  did  contain, 
and  could  he  divided  into,  an  infinite 
number  of  infinitely  divisible  parts,  and 
we  were  to  move,  as  we  necessarily  must, 
first  over  half  these  parts,  then  over  half 
the  remainder,  and  so  on  in  this  ratio,  we 
could  uever,  to  all  eternity,  move  over  all 
the  parts  of  the  least  possible  part ; for 
there  would  always  be  half  of  a remainder 
left.  But  the  fact  is,  there  is  no  absolute 
distance  between  the  beginning  and  the 
end  of  the  least  possible  part,  for  such  a 
part  itself  is  as  indivisible  as  the  centre 
of  a circle.  The  impossibility  involved 
in  the  proposition  is,  that  the  last  remain- 
ing part  cannot  be  divided  into  halves. 
Therefore,  when  in  moving  over  any 
finite  line,  we  have  moved  over  all  the 
least  possible  parts  of  it  but  one,  if  we 
move  any  further,  we  must  move  over 
that  oue,  which  brings  us  to  the  end  of 
the  line. 

N.  B. — The  reason  why  the  lines  of 
the  asymtotes  will  never  come  in  contact, 
js  because  they  approach  each  other  so 
slowly.  According  to  the  nature  of  their 
approaching,  it  must  take  to  all  eternity 
for  them  to  touch  each  other.  Suppose 
that  one  should  move  so  slowly  that  it 
would  take  to  all  eternity  to  go  from  his 
house  to  his  office,  how  long  would  he  be 
in  going  half  the  distance  ? Would  he 
be  as  long  as  he  would  be  in  going  the 
whole  distance  ? 


THE  CATECHISM  OF  IRON,  OR  THE  MER- 
CHANT AND  MECHANICS’  NEW  AN  O 
COMPLETE  GUIDE  TO  THE  IRON  TRADE. 
WITH  PRACTICAL  REMARKS  AND  USE- 
FUL OBSERVATIONS,  INCLUDING  A NEW 
AND  COMPREHENSIVE  SET  OF  TABLES. 

by  benjamin  legoe.  London  : Long- 
man and  Co. ; Tipton  T.  Danks. 

pp.  180.  • 

This  is  an  exceedingly  useful  and  me- 
ritorious work.  It  contains  a vast  body 
of  practical  information,  which  it  must 
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hare  cost  the  aathot  a great  deal  both  of 
labour  and  reflection  to  collect  and  me- 
thodize. We  are  not  aware  of  any  other 
publication,  so  well  calculated  to  serve  as 
a manual  to  all  persons  engaged  in  the 
iron  trade,  or  in  those  numerous  manu- 
factures of  which  iron  forms  the  basis. 
The  author  affects  not  to  be  either  che- 
mically or  mathematically  exact  in  hi* 
statements;  all  that  he  claims  credit  for 
— and  w hich  credit  we  must  freely  alio  it 
him — is  that  of  having  furnished  an  ac- 
curate and  faithful  digest  of  those  rules 
of  practice,  by  which  the  makers  and 
the  buyers  of  iron  are  guided  in  their 
dealings  with  each  other.  The  following 
extract  from  his  “ Catechism”  will  suffice 
to  exemplify  the  useful  character  of  the 
information  which  it  conveys  : — 

m 

“ Q.  How  are  the  distinct  qualities  of 
iron  known  f 

“ A.  First,  the  most  useful  quality  of 
common  iron  may  be  known  by  the  eaua- 
ble  surface  of  its  body,  which  is  free  from 
transverse  fissures  or  cracks  on  Its  sides 
*©r  edges;  or  when  broken  by  a clear 
grey  colour,  without  any  glossy  particles, 
and  of  a fine  texture,  which  separates 
with  a very  fibrous  appearance.  The  se- 
cond quality  is  rather  tough  when  heated, 
bat  brittle  when  it  is  cold ; it  is  known 
by  the  shining  glossy  particles  on  its 
face  when  broken,  and  haviug  little  or  no 
appearance  of  a fibrous  texture  ; this  is 
generally  called  by  manufacturers  « Cold 
Short  Iron.*  A third  quality  is  called 
* Red  Short,*  or  * Hot  Short this  is 
very  brittle  when  it  is  hot,  aud  more 
tough  when  cold  ; this  quality  may  be 
known  by  the  dark  brown  appearance  of 
tb*  scale  which  adheres  to  its  body,  and 
br  the  fissures  and  crack9  on  the  edges 
and  corners  of  bar -iron,  and  if  broken,  its 
internal  colour  is  dark  and  very  open  in 
texture. 

“ Q.  Are  there  any  superior  qualities 
besides  those  already  enumerated  ? 

**  A.  There  are  improved  qualities 
which  are  termed  * Best  Iron.’  The 
most  approved  kind  is  known  by  its 
smooth  blue  surface,  and  the  light  scale 
which  shells  off  in  cooling,  and  by  the 
fine-grained  fibious  texture  which  appears 
in  the  part  separated  ; its  colour  should 
be  a clear  light  gray,  without  any  dark 
spots  or  glossy  particles  on  the  face  of 
its  body  when  broken.*’ 

Following  the  “ Catechism,”  which 
extends  to  68  pages,  there  are  112  pages 
occupied  by  “ Tables  of  the  Weights  of 
Flat,  Square,  and  Round  Bars,  Boiler- 
Plates,  Sheet- Iron,  Hoops,  and  Strip- 


Iron — By  Measure  on  the  Rule,  and  br 
the  Numbers  on  the  Wire-Gauge;  with 
the  nearest  Proportionate  Number  of 
Feet  equal  to  a Ton  in  weight  of  the 
different  Sizes.” 

We  shall  not,  we  are  sure,  endanger 
the  estimation  iu  which  this  work  de- 
serves to  beheld — in  the  mind  of  no  reader 
at  least  of  the  Mechanics’  Magazine — 
when  we  mention,  which  we  do  on  the 
authority  of  the  author  himself — that  he 
was  originally  no  more  than  a common 
miner — uneducated  and  (but  too  proba- 
bly) unbefriended  — “ whose  best 
years  for  learning  and  improvement  were 
nearly  all  past  in  following  the  occupa- 
tion first  assigned  to  him  beneath  the  ntr- 
face  of  the  ground It  must  delight 
every  person  of  liberal  feelings,  to  con- 
template so  praiseworthy  an  instance,  of 
a man  of  humble  genius,  emerging  by 
bis  own  efforts  from  the  obscurity— the 
literally  profound  obscurity — in  which 
the  accidents  of  fortune  had  placed  him. 
We  are  glad  to  perceive  that  his  work 
has  reached  a second  edition ; and  trust 
he  may  reap  from  it  much  both  of  profit 
and  of  fame. 


REMARKS  UPON  LANDSCAPE  PAINTING 

IN  water-colours;  extracted  from 

THE  COMMON-PLACE  BOOK  OF  AN  AMA- 
TEUR. 23  pp.  8vo.  Houghton  and 

Co.  1831. 

We  think  (but  are  not  sure)  we  re- 
cognize in  these  “ Remarks,”  the  hand  of 
an  old  and  esteemed  correspondent,  and 
presume  we  must  ascribe  to  the  enthu- 
siastic admiration  which  he  expresses  for 
the  delightful  art,  the  practice  of  which  * 
he  has  here  undertaken  to  elucidate, 
his  recent  alienation  from  those  severer  * 
studies,  which,  in  times  past,  obtained 
for  us  the  honour  of  his  correspondence. 
We  are  but  little  versant  in  the  subject- 
matter  of  these  “Remarks;”  but  we  can 
at  least  bear  testimony  to  their  beiug 
conceived  in  good  taste,  and  clothed  iu 
agreeable  language.  Of  the  kind  of  in- 
struction which  they  convey,  we  shall 
leave  our  friends  of  the  Water  Colour 
Exhibition,  to  judge  from  the  following 
specimens : — 

“ Foliage. — It  Is  not  the  number  of 
leaves  that  give  quantity,  but  variety  in 
their  size,  tone,  distance,  depth  and  co- 
lour; for  a small  variety  of  leaves  ami 
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weeds  appears  more  numerous  than  a 
-great  quantity  of  the  same  kind.  The 
neglect  of  this  principle  is  one  of  the  rea- 
sons why  those  trees,  which  are  so  much 
laboured,  give  offence,  rather  than  plea- 
sure, to  an  experienced  eye,  and  it  ap- 
pears to  have  been,  in  many  instances, 
the  fault  of  Zuccarelli,  who,  though  he 
executed  his  objects  with  masterly  touch- 
es, yet  was  too  apt  to  make  the  leaves 
of  his  trees  equal  in  sizo  on  every  side, 
which  fault  is  perpetuated  in  many  en- 
gravings from  his  works;  and  this  al- 
ways causes  a tree,  however  well  exe- 
cuted in  form,  !o  appear  artificial.'* 

“ Taking  out  Lights.— The  following 
method  is  much  simpler  (than  that  of  Ni- 
cholson) and  of  equal  efficacy.  With  an 
ivory  pallette-knife  grind  a little  pipe- 
clay in  weak  gura-waler,  dilute  it  to  the 
consistency  of  paste;  after  spunging  the 
paper,  previous  to  laying  on  the  colours, 
cover  the  high  lights  with  this  mixture, 
and  work  up  the  drawing  as  usual.  To 
take  out  the  lights,  gently  moisten  the 
surface  of  the  paper ; when  the  mixture 
will  continue  wet  after  the  surrounding 
parts  are  dry  ; then  with  a white  hand- 
kerchief, take  up  the  composition,  which 
will  leave  the  lights  perfectly  clear." 

“ Prout’s  Drawings.  — The  finishing 
touches  in  Prout’s  Architectural  Draw- 
ings are  given  with  a reed  pen.  which  he 
makes  also  free  use  of  in  his  foliage.  His 
colouring  is  thin  and  a little  marked  with 
mannerism  ; yet  for  true  taste  in  design 
and  brilliancy  of  execution  : his  paint- 
ings find  no  parallel  among  the  works  of 
contemporary  artists." 

The  author  concludes  Itis  collection 
of  “ Remarks,”  with  a very  humane  sug- 
gestion, which  admits  of  an  application 
to  a great  many  other  persons  besides 
water-colour  artists  and  amateurs. 

*•  Amateurs  in  particular,  are  too  fond 
of  drawing  on  a table,  the  stooping  pos- 
ture is  highly  injurious  to  health,  which 
would  not  only  be  remedied  by  making 
use  of  an  easel  ; but  a little  practice 
would  give  more  freedom  of  execution, 
in  addition  to  the  greater  ease,  with 
which  washes  are  laid  on,  than  on  a com- 
paratively flat  surface ; and  the  position 
of  the  paiuting  in  regard  to  tlie  eye, 
would  be  much  improved.’' 


TEAK  TIMBER. 

The  advocates  for  a foreign  supply  of 
timber  dwell  largely  upon  the  excellence 
of  the  Malabar  forests ; and  in  this  we, 
from  experience,  cordially  join  them. 
The  tectona  arandis , or  teak  tree,  though 
designated  the  Indian  oak,  is  quite  of  a 
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different  family;  its  immense  height  and 
large  leaves  give  it  a more  majestic 
aspect,  and  its  timber  is  even  preferable 
for  naval  purposes.  This  is  saying 
much  ; hut  as  we  have  had  opportunities 
of  personally  witnessing  its  durability 
under  exposure  to  all  varieties  of  climate, 
we  feel  confident  in  the  truth  of  the 
assertion.  This  timber  contains  in  it- 
self an  oily  protection  from  putrefaction; 
and  it  is  destitute  of  the  gallic  acid  by 
which  oak  corrodes  iron  and  attracts 
worms;  nor  does  it  nourish  the  vege- 
table abortions  which  create  the  dry  rot. 
The  variety  of  it  called  ;>non,  from  its 
mild  and  straight  grain,  is  very 
superior  for  masts,  to  Jublanaz, 
Riga,  American,  or  indeed  any  other 
known  wood.  The  weight  is  against 
it  for  topmasts;  but  we  were  in  a ship, 
where,  on  the  suggestion  of  the  well- 
known  Jemsatjee  Uomanjee,  it  was  tried 
with  success.  “ If  you  get  it  aloft," 
said  he,  "it  will  never  go  without  the 
lower  masts."  We  remember  seeing 
at  Bombay  a fine  country  ship  of  about 
500  tons  burthen,  which  was  constructed 
of  teak  upwards  of  forty  years  before, 
and  was  then  found  to  be  in  perfect 
condition,  and  without  the  slightest 
weakness  or  ailment.  We  ourselves 
sailed  in  a frigate,  built  of  this  material, 
for  four  years,  in  various  stations,  and 
upon  arduous  service,  which  would  have 
destroyed  any  of  our  contract  ships,  and 
vet  we  left  her  as  sound  as  a new  ship. 
In  1811,  the  Dover,  a less  substantial 
teak  ship  than  the  one  just  alluded  to, 
was  driven  on  Madras  beach,  and  strand- 
ed during  a furious  gale  of  wind.  So 
strong  was  this  vessel,  that  she  laid  in 
the  overwhelming  surf  several  months 
perfectly  entire,  and  in  a part  where 
few  European  ships  would  have  held 
together  for  a week ; carpenters  were 
then  employed  at  a great  expencc  to 
break  her  up,  but  the  work  proved  so 
difficult  that  they  were  at  last  obliged 
to  blow  her  to  pieces  with  gunpowder-- 
Umted  Service  Jumal,for  August. 

* t , 

MISCELLANEOUS. 

Largo  ifmit  of  Coat.— 1 1 appears  from  • Report 
ot  the  Lehigh  (United  States)  Coal  nud  Navigation 
Company,  “that  the  quantity  of  coal  on  the  laud  of 
the  company  is  supposed  to  be  equal  to  a four 
equal  sided  prism  oi  000  feet  on  each  side,  and  seven 
miles  in  length.**  The  report  adds,  that  this  “ is  the 
largest  body  of  coal  Known. '*  ’lire  coal  alluded  to, 
is  a remarkably  pure  anthracite,  which  bums  with- 
out odour  or  emoVe. 
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Erupt  font  tf  Mud. — It  has  b«en  affirmed  by  differ- 
ent authors,  that  during  the  eruptions  of  Mount 
XttiH  in  1822,  it  belched  forth  columns  of  mud. 
An  Amei  lean  writer,  Mr,  Isaac  Lea,  who  personally 
witnessed  this  rather  incredible  phenomenon,  stales, 
that  in  reality,  nothing  catne  up  flom  (lie  depth*  of 
the  earth,  save  columns  of  carburetted  hydrogen  gas, 
but  that  the  argillaceous  chalk,  of  which  the  mouth 
and  sides  of  the  crater  are  formed,  being  reduced  to 

• state  of  mud  by  the  copious  showers  of  condensed 
vapour,  which  usually  attend  volcanic  eruptions, 
the  force  of  the  asreuding  columns  of  gas,  caused 
the  soil  with  which  they  came  in  contact,  to  How 
over  the  sides  of  the  mountain  in  muddy  streams. 
Mr.  Lea  adds,  that  in  times  of  drought,  nothing  but 
dust  Is  ejected. 

An  Eat  to  Jhuirtetr.—We  have  been  much  amused 
by  reading  in  Tit  Timet,  a letter  signed  “John 
Barton,"  m which  tire  writer  calls  loudly  on  the 
public  authorities  to  bethink  them  of  the  great  risk 
lire  country  runs  of  having  the  cholera  morbus  intro- 
dured  into  it  through  the  practice,  still  (alas  !)  too 
common  among  steam -vessels,  of  using  pistons  pack- 
ed with  hemp,  instead  of  metallic  pn<tous!  The 
humanity  and  shrewdness  of  this  warning,  are  not 
ynore  worthy  of  admiration  than  the  extreme  deli- 
cacy which  has  prevented  the  writer  from  adding, 
° And  should  the  public  authorities  be  therefore 
pleased  to  ordain,  that  Henceforth  nothing  but  metal- 
lic pistons,  shall  be  used  on  board  of  steatn-vesself, 
I beg  lo  mention,  that  the  best  metallic  pistons  ever 
invented,  may  be  had  of  me,  John  Barton,  Pa- 
TtJim,  &c.‘* — NVe  ha«e  a high  respect  for  Mr. 
Burton,  aud  think  well  of  his  metallic  pistons;  but 
we  detest  all  humbug,  no  matter  in  whose  or  in 
what  behalf  it  is  employed.  Mr.  Barton  might,  with 
as  good  reasou,  raise  an  outcry  agujust  hempen 
sails  and  cordage,  as  against  hempen  packiug. 

* • ' . e 

Adulterated  Coffee, — Persons  desirous  of  ascertain- 
ing whether  coffee  is  pure,  or  whether  succory  has 
been  mixed  with  it,  will  find  the  following  an  in- 
fallible test:—"  Let  a small  glass  vessel  l»e  filled 
with  cold  water  and  a piuch  of  the  coffee  thrown 
into  it.  If  the  water  retnaiu  transparent,  and  be  not 
ru  the  slightest  degree  discoloured,  the  coffee  is  pure  ; 
but  should  the  liquid  become  tinged  with  red,  and 
red  particles  fall  to  the  bottom,  ax  in  the  case  of 
•sugar  when  being  dissolved  in  water,  it  is  a snre 
proof  that  the  roffee  has  been  adulterated  with  suc- 
cory.— Journal  dt t Coitnamaricei  Usttc/lct. — [ This  no- 
tice may  be  of  considerable  use  in  detecting  and  de- 
feating the  practice  now  becoming  very  prevalent  of 

• adulterating  coffee  with  succory.  It  bas  been  clearly 
ascertained,  that  succory  contains  no  nutritious  pro- 
perties that  should  make  it  a substitute  for  coffee  ; 
although  it  is  quite  true,  that  a small  tea  spoonful  of 
.succory,  if  added  to  an  ounce  of  coffee,  will  im- 
prove the  flavour,  and  render  the  liquid  dealer  and 
of  a more  bright  colour.] 

Roman  Fancy  Bread.— Tbt  price  of  bread  in  Rome, 
when  Pliny  lived,  was  nearly  the  same  or  a little 
lower  than  it  usually  is  in  our  day  in  London.  The 
Romans  made  bread  of  vgry  different  qualities  and 
prices.  Pliny  enumerates  four  descriptions  of  them 
— vix.  Ottrearii,  or  loaves  baked  witti  oysters  ; Ar- 
to/agani,  which  correspond  with  our  cakes,  or  ra- 
ther rolls  ; Speuttici,  from  the  quick  mode  of  the 
preparation  ; and  Artaptteii,  or  those  baked  in  ovens, 
so  called  from  the  kind  of  furnace  in  which  they 
were  prepared.  This  last  must  have  been  of  nearly 
the  same  quality  as  our  miitdle  sort  of  wheaten 
bread. and  was  sold,  according  to  the  calculation  of 
Arbutlmot,  at  the  rate  of  three  shillings  uud  two- 
pence the  |>eck  loaf. 

Renovation  of  Alcohol.— It  appears  from  some  ex- 
periments of  MM.  Accaric  and  Chevalier,  that  alco- 
hol which  has  been  employed  in  the  preservation  of 
animal  matters,  is  easily  disinfected  by  adding  to  it 
small  quantities  of  chloruretof  lime,  until  the  putrid 


odour  bas  disappeared.  It  is  then  to  be  distilled, 
add  the  product  may  serve  for  the  preservation  of 
new  substances,  or  for  any  other  use  in  the  aits. 

To  dittolve  Copal,  as  rommouly  done  by  means  of 
alcohol,  is  a very  tedious  process;  but  if  a Little 
camphor  is  previously  dissolved  hi  the  alcohol,  tlie 
solution  may  l>«  effected  ia  ball'  the  time.— N» 

Ditteetitm  in  Stare  Countries.— In  a Prospectus  of 
the  South  Carolina  Medical  hebool  we  meet  with  U»e 
following  passage; — “ Some  advantages  of  n peculiar 
character  are  connected  with  this  Institution,  which 
it  may  "be  proper  to  point  out.  No  place  ia  dhb 
United  States  offers  as  great  opportunities  for  tl*  ac- 
quisition of  anatomical  knowledge,  mijeeft  being  ob- 
tained from  among  the  coloured  population  in  rujfictcnt 
nutnber  for  every  pttrjwie,  and  proper  ditteelfont  car- 
ned  iia  ' without  orpkKuiKO  a NT  tsuiriocsi, 
IN  The  community  ! !"  The  coloured  population, 
tbeo,  according  to  the  Faculty  of  South  Carolina, 
form  no  part  of  their  “community."  7Aeybaveiio 
feelings  to  be  respected  or  offended!!!  Von  may 
cut  up  and  mangle  them  as  you  plewse  ; they  arebu t 
Blacks,  arid  no  inor*  to  be  regarded  than  any  ether 
beasts  of  the  field.  Of  a truth,  slavery  must  bave  a 
most  debasing  end  hallucinating  influence  on  kll 
around  it,  when  men  of  a liberal  profession  cau 
talk  thus  of  beings  r re. it  til  with  like  feelings,  affec- 
tions, aud  rights,  to  themselves.  It  is  singular  to 
think,  that  notwithstanding  the  white-skin  pride  of 
birth  of  these  cAt-o’-uiue-tail  gentry,  they  should 
have  found  out  that,  after  all,  a dead  black  men 
is  quite  as  good  as  a dead  white  mao  for  every 
purpose  of  anatomical  inquiry — has  the  some  bourn 
and  sinews ; the  same  veins  aud  arteries ; has  tlia 
self-same  sort  of  vital  fluid ; and  (perhaps)  all  bat 
the  same  sort  of — heart.  Heath  is,  indeed,  a great 
teacher— a mighty  leveller  of  distiuctious ! ! 

Specific  for  the  Cholera.— A gentleman  who  bohft 
a high  office  >n  the  civil  service  of  the  Bast  India 
Company,  nod  arrived  in  Juue  last  from  Madras* 
was  at  Mnsulipatam  iu  l£25,  where  the  cholrra  pre- 
vailed, and  where  circumstauces  obliged  him  to  give 
what  aid  he  could  in  tbe  exigency,  lie  states,  that 
the  meaus  of  qure  employed  was  to  administer  eaja- 
put  oil  as  early  as  possible  ou  the  appearance  of  tbe 
‘symptoms,'  in  doses  of  from  25  to  50  drops  iu  about 
half  a w ine-glass  full  of  warm  water;  the  latter  desk 
repeated  in  half  an  hour,  when  the  symptoms  did 
not  give  way  to  the  first  dose.  When  the  stomach 
rejected  the  first  dose,  50  drops  were  given  instantly. 
The  success  was  extraordinary,  one  case  only  out  of 
,110  having  proved  fatal.  The  medicine  was  net 
repeated  after  the  symptom*  had  subsided.  Re- 
covery was  usually  very  rapid,  and  no  other  me- 
dicine was  found  neressaiy.  These  facts  have  been 
communicated  to  Prince  Lieven,  who  bus  for- 
warded a copy  of  the  statement  of  them  to  bb 
Government. — Mentiug  Chronicle. 


INTERIM  NOTICES. 

It  has  been  thought  advisable  to  incorporate  the 
observations  iu  tended  for  our  preseut  N urotier  on 
the  Opening  of  the  New  London  Fridge,  in  a 
Pamphlet,  which  will  appear  on  the  subject  next 
week;  and  from  which  we  shall  give  such  retracts 
as  will  render  thb  series  of  articles  that  have  ap- 
peared in  the  Mechanics'  Magazine,  ou  the  history 
and  progress  of  this  public  work,  complete. 

Communications  received  /rem^P.  II.— .Mr.  Dea. 
con— John — X.  E.  S. — The  Ghost  of  St.  Magnus— 
A Westminster  Scholar. 


.LONDON  : Published  by  M.  SALMON,  at  tbe 
Meohanics'  Magazine  Office,  Wine- office  Court, 
Pleet  Street;  where  Corrmunlcatiuus  (jwwt  paidj 
are  requested  to  be  addressed. 

M..  SALMON,  Printer,  Fleet  Street. 
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370  PROFESSIONAL  9URVEY  OF  TOE  OLD  AND  NEW  LONDON  BRIDGE*. 


A PROFESSIONAL  SURVEY  OF  THE  OLD  AND 
NEW  LONDON  BRIDGES,  AND  THEIR  AP- 
PROACHES, INCLUDING  THE  MOST  IN- 
TERESTING HISTORICAL  MEMORIALS 
OF  BOTH  STRUCTURES,  WITH  REMARKS 
ON  THE  PROBABLE  EFFECTS  OF  THE 
CHANGES  IN  PROGRESS  ON  THE  NAVI- 
GATION OF  THE  THAMES.  Dp.  36,  8\0- 
With  Thirteen  Plates,  ana  a Vignette 
Portrait  of  John  Rennie.  Price  2s.  6d. 
London : M.  Salmon. 

The  above  is  the  title  of  the  pamphlet 
to  which  we  alluded  in  our  last  number, 
as  being  in  the  course  of  preparation. 
The  late  period  of  the  week  at  which 
this  “ Professional  Surcy”  has  been 
completed,  puts  it  out  of  our  power  to  do 
more  at  present  than  lay  before  our 
readers  a few  extracts. 

The  readers  will  doubtless  remember 
the  discussions  to  which  the  conduct  of 
the  Corporation  of  London,  with  respect 
to  the  choice  of  a plan  for  the  new 
bridge,  gave  rise.  The  case  was  briefly 
this: — Shortly  before  the  passing  of  the 
Act,  the  Corporation  offered  premiums 
of  250/.,  150/.,  and  100/.,  for  the  three 
best  designs  for  a new  bridge ; and  the 
designs,  furnished  in  consequence  of 
this  invitation  were  referred  to  Messrs. 
Nash,  Soane,  Suiirke,  and  Montague, 
who  awarded  the  first,  premium  to  Mr. 
Joseph  Gwilt.  The  Corporation  refused 
to  abide  by  this  decision  of  their  referees, 
and  assigned  the  first  premium  to  Mr. 
Charles  Fowler  ; the  second  to  Mr.  T. 
Borer;  and  the  third  to  Mr.  C.  A.  Bushy, 
—not  even  awarding  to  Mr.  Gwilt  the 
lowest  of  the  premiums  offered!  The 
Corporation  then  produced  another  plan 
which  had  been  prepared  for  them  be- 
forehand, by  Mr.Rennie,  and  declared  that 
this  was  still  better  than  any  that  the 
public  competition  had  called  forth ! The 
Act  accordingly  ordained  that  the  new 
bridge,  to  be  erected,  should  be  a bridge 
according  to  this  plan  by  Mr.  Rennie. 
And  all  this  the  writers  of  the  present 
M Survey”  contend  was  perfectly  right. 
The  view  they  take  is  at  least  new  : — 

44  The  conduct  of  the  Corporation,  in 
this  matter  of  the  plans,  hns  been  much 
censured  ; but  more  so  than  wo  think  it 
strictly  deserves.  It  has  an  appearance 
of  greater  impropriety  than  really  be- 
longed to  it.  We  think  Mr.  Gwilt  was 
used  ungenerously — perhaps  unfairly — 
and  that  Messrs.  Nash,  Soane,  Smirke, 


and  Montague,  were  very  deliberately  in- 
sulted ; but  we  can  carry  our  censure  no 
farther.  However  natural  it  may  have 
been  for  the  competitors  to  expect  that  tho 
plan,  which  obtained  the  first  premium, 
should  be  that  ultimately  adopted,  wc 
cannot  discover  that  the  Corporation  came 
under  any  obligation  to  that  effect ; and 
we  should  have  thought  it  very  unwise 
in  them  if  they  had.  A plan  may  be  the 
best  of  a great  many  presented,  and  yet 
not  so  good  but  that  a much  better  may 
be  found.  Although,  therefore,  Mr.  Gwilt 
may  have  had  good  cause  to  complain  that 
the  premium,  awarded  to  him  by  bis  pro- 
fessional brethren,  was  withheld  from  him 
by  a committee  of  revision,  composed  of 
mere  merchants  and  tradesmen,  it  by  no 
means  follows,  that  he  has  more  than  the 
loss  of  the  premium  to  impute  to  Corpora- 
tion presumption.  Even  the  gentleman 
to  whom  his  laurels  were  transferred 
shared  no  better  than  himself,  as  regards 
the  ulterior  distribution  of  favour  and  em- 
ployment. Every  thing,  in  a case  of  this 
sort,  depends  on  the  ultimate  result.  W as 
the  plan,  which  the  Corporation  preferred, 
really  the  best  ? Humble  as  their  qualifi- 
cations, to  appreciate  a work  of  art,  may 
have  been, — little  even  as  judgment  and 
taste  may  have  had  to  do  with  their  deci- 
sion,— it  will,  doubtless,  suffice,  for  the 
satisfaction  of  > tie  public  mind,  that  some- 
how or  other  they  judged  rightly  in  the 
end.  For  our  own  parts,  we  are  decided- 
ly of  opinion  that  Mr.  Rennie's  plan  uas 
the  best .** 

The  authors  then  describe  Mr.  Gw  ill’s 
plau,  and  state  the  following  objections 
to  it:— 

“ We  readily  admit,  that  there  would 
have  been  great  elegance  in  a structure  of 
the  form  and  dimensions  exhibited  in  these 
plans  of  Mr.  Gwilt;  but,  without  slop- 
ing to  inquire  whether  it  would  have 
een  equal,  in  this  respect,  to  the  bridge 
actually  erected,  after  the  desigus  of  Mr. 
Rennie,  wo  shall  merely  remark,  that  the 
selection  of  the  segment  of  a circle  for 
the  form  of  bis  arches  would  have  been, 
with  us,  reason  enough  for  its  rejection. 
44  borne  people,"  says  Dr.  Hutton,  *4  pre- 
fer the  semi-circle  for  the  figure  of  the 
arches  ; though , perhapa , without  i I noar- 
in<7  any  good  reason  why The  truth  is, 
it  is  one  of  the  worst  forms  that  can  bo 
employed  ; and  an  arch,  of  any  segment  of 
a circle,  is  only  less  objectionable  in  de- 
gree. The  preference  so  long  given  to 
this  form,  in  bridge  building,  wus  one  of 
those  vulgar  errors  which  the  investiga- 
tions of  science  have  happily  exploded, 
and  which  it  is  rather  surprising  any  per- 
soq  should  have  proposed  to  revive,  after 
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ihe  successful  examples  of  elliptical  con- 
struction. exhibited  in  Blackfriars  and 
Waterloo  Bridges.  The  elliptical  arch 
has  been  shown  to  approach  nearer  than 
any  other  to  that  theoretical  perfection  of 
form  in  which  all  the  parts  are  in  equi- 
librium, having  no  tendency  to  give  way 
in  one  part  more  than  auother.  It  is. 
therefore,  more  uniformly  strong  than 
any  other  sort  of  arch.  It  requires,  at 
the  same  time,  less  materials,  and  is  con- 
sequently lighter  and  cheaper.  Farther, 
it  admits  of  greater  elevation  in  the 
haunches,  in  conjunction  with  greater 
flatness  at  top,  and  may  be  made  of  any 
height  to  the  same  span.*'* 

The  inclination  of  brother  architects  to 
favour  Mr.  Gwilt  is  thus  accounted  for: — 

“ We  have  reason  to  bcliero  that  much 
of  the  indisposition  which  prevails  among 
professional  men  to  admit  the  inferiority 
of  Mr.  Gwilt’s  design,  arises  from  a no- 
tion, that  when  the  Corporation  advertis- 
ed for  plans,  they  had  already  decided  on 
adopting  that  of  Mr.  Rennie,  and  that  the 
competition,  therefore,  was  all  a farce,  got 
up  to  give  an  appearance  offairness  and  im- 
partiality to  their  proceedings,  in  utter  dis- 
regard of  the  hopeswhich  it  might  excite,  or 
of  the  feelings  which  it  might  lacerate.  We 
see  no  reasonable  ground,  however,  for  en- 
tertaining such  n suspicion  ; and  believe 
most  sincerely  that  none  exists.  Granted, 
that  the  Corporation  had  Mr.  Rennie's 
plan  already  in  their  hands,  and  were  well 
satisfied  with  it,  was  it  not  natural  that 
they  should  be  desirous  of  ascertaining, 
by  some  decisive  test,  whether  a better 
could  not  be  obtained?  And  what  surer 
test  could  they  adopt  than  to  invite  atl 
the  genius  and  talent  of  the  country  to  an 
open  and  public  competition?  Among 
superstitious  people,  the  good  marksman 
is  always  sure  to  fire  with  a charmed 
bullet ; it  would  be  to  judge  the  Corpo- 
ration by  the  same  rule,  were  we  to  con- 
clude that  because  they  happened  to  hit 
the  mark  at  once,  their  success  must  tie 
owing  to  some  secret  and  unholy  confe- 
deracy.'* 

The  inscription  on  the  plate  deposited 
in  the  foundation-stone  of  the  new  bridge, 
written  by  Dr.  Coplestone,  the  present 
Bishop  of  Llandaff,  is  severely  handled  ; 
but  to  appreciate  the  following  remarks, 
the  reader  must  refer  to  our  329tb  Num- 
ber, where  they  will  find  a copy  of  the 
inscription  criticised  — 

“ Neither  the  matter  nor  the  style  of 
this  inscription  can  be  much  commended. 
It  is  Dr.  Johnson,  we  believe,  who  ob- 


• Hutton's  Principle*  of  Bridges. 


serves  that  an  epitaph  ought  at  least  to 
contain  the  name  of  the  person  whose 
virtues  it  is  intended  to  hand  down  to 
posterity ; and  under  the  shield  of  his 
authority,  we  may  venture  to  assert  that 
it  is  a blundering  inscription  for  a bridge 
over  a river,  which  never  once  mentions 
the  name  of  that  river.  Dr.  Coplestone 
speaks  of  “ the  river"  in  the  style  of  a 
citizen  who  had  never  seen  nor  heard  of 
any  other.  The  Act  for  building  the 
bridge  affirmed,  as  we  have  before  seen, 
that  it  was  by  reason  of  “ the  large  star- 
lings and  piers"  of  the  old  bridge,  that 
•*  the  navigation  was  rendered  dangerous 
and  destructive  to  the  lives  and  proper- 
ties of  his  Majesty’s  subjects  Dr. 
Coplestone  asserts,  that  it  is  “ by  reason 
of  the  force  and  rapidity  of  the  current." 
We  wonder  who  gave  his  Lordship  au- 
thority thus  to  deviate  from  his  text.  It 
matters,  indeed,  not  much ; for  the  one 
version  of  the  atTair  is  just  as  false,  in 
respect  to  the  loss  of  life  and  property 
alleged,  as  the  other.  Dr.  Coplestono 
further  asserts,  that  it  was  under  the 
sanction  of  parliament1'  that  the  City  re- 
solved to  erect  a bridge  “ upon  a found- 
ation altogether  nnv.”  It  is  a fact  incon- 
testably established,  that  the  City  adopt- 
ed a new  fouudutiou  or  site  in  the  very 
teeth  of  the  sauction  of  Parliament.* 
The  inflated  expressions,  with  which  the 
inscription  concludes,  about  the  ‘‘  time" 
chosen  for  the  undei  taking  being  so 
" suitable,"  on  account  of  “ the  flourish- 
ing in  glory,  wealth,"  &c.  of  the  British 
empire,  will,  at  some  future  day,  con- 
trast strangely  with  the  fact  that  the  date 
subjoined  to  this  piece  of  fanfut'ronadc 
is  the  same  **  year  of  our  Lord"  which  is 
known  in  the  chronicles  of  Britain  by  the 
name  of  " the  year  of  the  panic,”  whea 
ruin  and  dismay  stalked  through  the  land, 
and  this  most  “ flourishing"  nation  seem- 
ed verging  on  a state  of  general  bank- 
ruptcy ! Dr.  Coplestone  would  probably 
have  offended  good  taste  and  the  integrity 
of  history  less,  had  he  strained  less  after 
momentary  effect — had  ho  thought  more 
of  what  posterity  would  think,  than  of 
what  his  turtle-feasting  friends  of  the 
Corporation  would  like  to  hear.  Truth 
requires  not  such  blown  bladders  to  float 
it  down  the  stream  of  time,  as  the  worthy 
bishop  seems  to  have  been  at  pains  to 
provide.  The  time  when  the  structure 
was  erected — the  persons  by  whom-— and 


• It  has  been  usual  to  enclose  in  the  found  at  ion 
#toue  of  every  structure  like  this,  a copy  of  the  Act 
of  Parliament  empowering  its  erection.  Was  it  to 
avoid  handing  down  to  remote  posterity  two  such 
conflicting  memorials  of  the  origin  of  New  London 
Bridge,  as  the  Act  of  Parliament  for  its  erection 
and  Dr.  Coplestone’s  Inscription,  that  the  practice 

was  depaited  from  in  this  instance  t 
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the  government  under  whose  auspices ; 
—these  were  the  only  things  which  it 
was  needful  to  record  ; and  recorded 
they  might  have  been  in  as  many  words 
as  Dr.  Coplestoue's  inscription  has  lines. 
The  merits  of  the  bridge,  and  the  prodi- 
gious public  spirit  of  its  founders,  it 
might  have  been  safely  left  to  that  bridge 
itself  to  vouch  and  proclaim.  The  in- 
scription besides,  in  being  thus  docked 
and  simplified, — reduced  to  few  parts, 
and  these  parts  divested  of  all  frippery, 
— would  have  been  more  in  accordance 
with  the  noble  character  of  simplicity 
which  belongs  to  the  structure  it  was  de- 
signed to  honour.*' 

The  pamphlet  is  illustrated  by  twelve 
plates ; from  which  we  have  selected,  by 
way  of  specimen,  the  excellent  view  of 
the  New  London  Bridge  from  the  South- 
wark shore,  which  ornaments  the  front- 
page of  our  present  Number.  A good 
vignette  likeness  of  the  late  Mr.  Rennie 
is  also  given  in  the  title-page. 

CABINET  CYCLOPEDIA.  OPTICS.  HY- 
DROSTATICS. PNEUMATICS.* 

Science,  according  to  many — perhaps 
the  majority — of  the  modern  professors 
of  it,  has,  of  late  years,  prodigiously 
declined  in  Great  Britain,  in  conse- 
quence, say  they,  of  men  of  science 
being  neglected  in  tire  distribution  of 
the  public  patronage. 

Ttase  grumblers  will  have  it,  that  we 
must  infallibly  retrograde  in  the  ^rand 
march  of  miud,  unless  the  most  brilliant 
honours  in  the  gift  of  the  sovereign, 
and  the  highest  offices  of  the  state  be  be- 
stowed on  chemists,  mathematicians, 
geologists,  mineralogists,  etc.,  etc.,  etc., 
instead  of  gentlemen  of  large  estate,  or 
high  birth,  good  speakers  in  4 the  house,’ 
or  • dogged  men  of  business.’  If  we 
are  to  believe  all  they  say,  the  govern- 
ment of  this  country,  not  only  never 
thought  of  bestowing  a good  thing  of 
this  kind  on  a man  of  science ; but  abso- 
lutely, out  of  the  thousands  at  its  dis- 
posal, never  appropriated  a single  far- 


* A Treatise  on  Hydrostatic*  and  Pneumatics  : 
by  the  Her,  Dionysius  L&rduer,  LL.D.,  F.R.S.— 
Pp.  35S. 

A Treatise  on  Optics  : by  David  Brewster,  LL.D., 
F.R.S.,  L.  and  E.,  &c. — Pp.  383. 

London : Longman  ft  Co.,  and  John  Taylor ; 
small  8vo. , price  6s.  eacb.  1831. 
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thing  to  the  furtherance  of  improvement 
in  any  one  branch  of  philosophy  ! And 
hence  this  dire  consequence,  that  a man 
devoting  himself  to  the  pursuits  of  sci- 
ence in  this  enlightened  nation,  and  in 
this  second  quarter  of  the  nineteenth 
century,  must  either  live  upon  his  own 
ruminations  and  theories,  (not,  perhaps, 
very  digestible  stuff)  or  fairly  starve ! 

Now  this  was  putting  the  case  rather 
too  strongly:  it  may  be  admitted,  with- 
out much  difficulty,  that  science  receives 
very  little  direct  pecuniary  encourage- 
ment in  this  country;  but,  on  exami- 
nation, it  will  turn  out  that  it  does  quite 
as  indisputably,  receive  a little.  For 
instance,  let  us  take  Mr.  Babbage,  the 

gentleman  who  has  pot  himself  at  the 
ead  of  the  malcontents : does  he  not 
delight  to  indite  after  his  name,  even  in 
the  title-page  of  his  doleful  Jeremiad, 

“ Lucasian  Professor  of  Mathematics 
in  tlse  University  of  Cambridge”  ? True, 
this  is  not  a government  office,  but  it  is 
one  of  a public  nature,  and,  we  sup- 
pose, not  without  its  emoluments,  of 
some  sort  or  other.  Then,  again,  is  he, 
or  is  he  not,  the  same  Charles  Babbage, 
Esq.;  to  whom  a sum  of  some  twelve 
thousand  pounds  sterling  has  been  voted 
by  the  House  of  Commons,  to  enable 
him  to  bring  to  perfection  a certain  cal- 
culating machine,  which  is  to  do  won- 
ders when  it  is  completed ! If  this  be 
not  giving  some  encouragement  to  sci- 
ence, what  is  ? At  any  rate  we  think 
Mr.  Babbage  should  be  the  last  man  to 
complain.  Again,  Dr.  Brewster,  the 
author  of  the  Treatise  on  Optics,  which 
forms  one  of  the  works  under  review,  is 
another,  and  one  of  the  most  strenuous 
of  these  complainants — and  yet  we  re- 
collect, in  looking  over  the  enormous 
pension  list,  published  some  months 
ago,  meeting  with  the  name  of  44  David 
Brewster,”  as  the  receiver  of  a snug 
little  income  from  government — to  what 
amount  we  do  not  exactly  recollect, 
blit,  we  think,  almost  sufficient  to  rescue 
the  worthy  doctor  from  the  fear  of 
perishing  from  actual  starvation. 

But  then,  it  seems,  Mr.  Babbage  and 
his  coadjutors  are  ambitious  of  title, 
as  well  as  of  riches,  — they  sigh  for 
such  distinctions  as  are  now  awarded 
to  eminence  in  the  camp  or  in  the 
cabinet, — or  at  least,  such  as  wait  upou 
crown  lawyers  and  lord  mayors ! What 
harvest  can  those  who  cultivate  science 
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from  such  a motive  expect  to  reap? 
What  height  in  philosophy  can  he  at- 
tain to,  who  would  rather  be  Sir  Isaac , 
Master  of  the  Mint , and  one  of  his  Ma- 
jesty's most  honourable  Privy  Council — 
than  N bwton  ? 

But,  after  all,  may  we  not  be  in  the 
situation  of  the  Royal  Society  when 
hoaxed  by  Charles  the  Second?  In 
other  words,  has  science  so  terribly  de- 
clined in  England,  as  its  querulous  pro- 
fessors would  have  us  believe? 

In  Politics,  we  very  well  know,  every 
nation  occasionally  takes  it  into  its  head 
that  it  must  be  * the  laughing  stock  of 
Europe,’  and,  in  every  negotiation,  each 
nation  thinks  itself  overreached.  The 
English  are  peculiarly  subject  to  this 
weakness,  and  we  are  afraid  it  has  ex- 
tended from  the  affairs  of  state  to  those 
of  science.  At  any  rate,  this  is  the 
conclusion  we  are  tempted  to  draw  from 
the  curious  fate  of  tne  English  trans- 
lation of  Cuvier’s  4 Animal  Kingdom.’ 
Mr.  Griffiths,  the  English  editor,  is 
bespattered  with  quant,  suff.  of  critical 
indignation  by  an  English  reviewer 
(Mr.  Loudon),  while  the  French  con- 
ductors of  the  Revue  Encyciopedique  are 
equally  severe  on  the  original  author, 
M.  le  Baron  Cuvier,  whose  work  they 
condemn  as  a mass  of  dryness,  intolera- 
bly dull  in  the  original,  and  only  rendered 
worth  reading  by  the  English  additions^; 
additions  which  excite  Mr.  Loudon’s 
deepest  disgust ! Who  shall  decide  when 
Doctors  disagree  ? One  of  these  “ learned 
Thebans”  deplores  the  state  of  science  in 
France,  and  thinks  they  manage  these 
things  better  in  England;  while  the 
other  does  just  the  reverse  ! What  con- 
clusion, then,  can  we  come  to  ? Simply 
this,  that  matters  are  not  so  bad  as  they 
are  represented  by  either  party  ; and  that 
if  they  were,  no  assistance  from  the 
44  powers  that  be”  could  6et  them  right 
again.  It  is  a consolation,  too,  to  re- 
flect, that  what  science  we  do  possess,  in 
these  degenerate  days,  is  far  more  exten- 
sivelv  diffused  than  in  those  times  so 
deeply  regretted  ; and  that  our  lalling- 
off,  if  any,  is  only  in  those  departments 
least  intimately  connected  with  the  com- 
fort and  happiness  of  the  mass  of 
mankind. 

We  have  seen  that  Dr.  Brewster  is  one 
of  th  c chief  champious  of  the  Declina- 
rians  at  least,  he  is  usually  supposed  to 
be  tl  uuthor  of  an  article  in  one  of  the 


late  Numbers  of  the  Quarterly  Review, 
which  expounds  that  doctrine  with  great 
vehemence,  and  from  which  the  quota- 
tion prefixed  to  the  Doctor’s  own  treatise 
on  optics  is  taken ; it  is  ns  follow’s : — 

“ It  h not  easy  to  devise  a cure  for 
such  a state  of  things  (the  declining  taste 
for  science)  ; but  the  roost  obvious  re- 
medy is  to  provide  the  educated  classes 
with  a series  of  works  on  popular  and 
practical  science,  freed  from  mathe- 
matical symbols  and  technical  terms, 
written  in  simple  and  perspicuous  lan- 
guage, and  illustrated  by  facts  and  expe- 
riments which  are  level  to  the  capacity  of 
ordinary  minds.”— Quarterly  Review  for 
Feb. 

Now,  as  this  elegantly-written  sen- 
tence faces  the  frontispiece  of  a work 
written  by  the  author  of  that  sentence 
himself,  we  are  entitled  to  expect  in  that 
work  a little  of  the  freedom  from  “ mat 
thematical  symbols  and  technical  terms,” 
which  he  considers  so  great  a desidera- 
tum. Nevertheless,  we  have  the  usual 
abundance  of  complex  calculations,  and 
the  usual  quantity  of  jargon  about  re- 
frangibility,  catoptrics,  dioptrics,  &c.  &c. 
&c.  In  exemplification  of  this  latter  de- 
fect, we  have  noted  for  extract  a short 
notice  of  an  invention  by  the  late  Dr. 
Wollaston  :* — 

44  Dr.  Wollaston  introduced  a new 
kind  of  spectacles,  called  periscopie , 
from  their  property  of  giving  a wider 
field  of  distinct  vision  than  the  common 
ones.  The  lenses  used  for  this  purpose 
are  meniscvsesf  in  which  the  convexity 
predominates,  for  long-sighted  persons, 
and  concavo-convex  lenses,  in  which  the 
concavity  predominates,  for  short-sighted 
persons. — P.  32l. 

Here  is  food  for  ordinary  minds ; here 
is  simple  and  perspicuous  language ; 
here  is  freedom  from  technical  terms, 
with  a vengeance!  We  would  advise  the 
Doctor  to  search  in  some  other  philoso- 
pher’s works  for  the  motto  of  his  next 
work  on  **  popular  and  practical  science  ! 
At  present  he  seems  to  be  in  a most  ab- 
surd position— that  of  laughing  at  him- 

self.  . , , 

The  most  powerful  sensation  produced 

by  an  inspection  of  the  treatise  on  optics, 
is  one  of  regtet,  that  its  execution  had 


• By  the  way,  Dr.  W.  never,  as  we  are  aware,  re- 
eived  a far  thine  from  Oo'ernment;  yet  he  lived 

a affluence,  and  died  worm  many  thousands  ol 
louitds — all  gamed  by  science  ! 
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not  been  entrusted  to  the  author  of  the 
w Introductory  Discourse  on  the  Study  of 
Natural  Philosophy,”  the  man,  of  all 
others,  likely  to  produce  such  a work  as 
the  Doctor  has  described,  but  failed — it 
would  seem,  hardly  endeavoured  — to 
produce.  Ife  would  have  aptly  relieved 
the  dryness  of  detail  by  the  amusing  re- 
lation of  modem  instances  and  facts 
v/hich  are  level  to  the  capacity  of  ordi- 
nary minds — a thing  almost  entirely  neg- 
lected by  our  present  author.  Almost 
the  only  narratives  of  this  description  are 
those  in  illustration  of  the  phenomena  of 
“ unusual  refraction.”  about  the  middle 
of  the  volume — all  before  and  after  is 
confined  to  strict  technicality,  and,  of 
course,  destitute  of  attraction  to  the  gene- 
ral or  casual  reader.  From  this  part  we 
take  an  interesting  extract: — 

Captain  Scoresby,  when  navigating 
the  Greenland  seas,  observed  several 
very  interesting  cases  of  unusual  refrac- 
tion. On  the  2Sth  of  June,  1820,  he  saw 
from  the  mast-head,  eighteen  sail  of  ships 
at  the  distance  of  about  twelve  miles. 
One  of  them  was  drawn  out,  or  length- 
ened, in  a vertical  direction  ; one  had  an 
inverted  image  immediately  above  it ; 
and  other  two  had  two  distinct  inverted 
images  above  them,  accompanied  with 
two  images  of  the  strata  of  ice.  in  1822, 
Captain  Scoresby  recognised  his  father’s 
ship,  the  Fame,  by  its  inverted  image  in 
the  air, although  the  ship  itselj'  teas  be- 
low the  horizon.  He  afterwards  found 
that  the  ship  was  seventeen  miles  beyond 
the  horizon,  and  its  distance  thirty  miles. 
In  all  these  cases,  the  image  was  direct- 
ly above  the  object;  but  on  the  i/lh 
September,  1818,  MM.  Jurine  and  Soret, 
observed  a case  of  unusual  refraction, 
where  the  image  was  ou  one  side  of  the 
object.  A bark,  about  4000  toises  dis- 
tant, was  seen  approaching  Geneva  by 
the  left  bank  of  the  lake,  and  at  the  same 
moment,  thero  was  seen  above  the  water, 
an  image  of  the  sails,  which,  in  place  of 
following  the  direction  of  the  bark,  re- 
ceded from  it,  and  seemed  to  approach 
Geneva  by  the  right  bank  of  the  lake : 
the  image  sailing  Irom  east  to  west,while 
the  bark  was  sailing  from  north  to  south. 
The  image  was  of  the  same  size  as  the 
object  when  it  first  receded  from  the 
bark,  and  was  only  one  half  that  of  the 
bark, when  the  phenomenon  ceased.”— Pp. 
258-9. 

This  is  something  in  the  style  of  Mr. 
Herscbel ; but,  in  the  more  essential  part, 
the  explanation  of  the  causes  of  unusual 


refraction,  the  Doctor  is  by  no  means  so 
happy.  Had  it  not  been  so  long,  we 
should  have  quoted  it — it  is  almost  as 
full  of  unintelligible,  technical  terms,  as 
the  notice  of  the  Periscopic  spectacles : — • 
So  much  for  “ optics;”  but  we  have 
another  treatise  to  notice,  that  on  u hydro- 
statics and  pneumatics,’’  which  is  written 
by  the  learned  Editor  of  the  Cabinet 
Cyclopedia,  Dr.  Lardner.  Their  chief  de- 
ficiency is  one  we  should  not  have  looked 
for — that  of  novelty.  For  instance,  the 
remarks  on  rapid  travelling  by  canal  are 
so  out  of  date,  as  to  be  rendered  almost 
ludicrous  after  the  experiments  on  the 
Forth  and  Clyde  Canal,  narrated  in  a 
recent  Number  of  the  Mechanics’  Maga- 
zine. On  the  whole,  however,  the  work 
forms  a valuable  compendium  of  informa- 
tion ou  the  subjects  to  which  it  refers. 
Wc  subjoin  an  extract,  for  a double  pur- 
pose— to  give  some  notion  of  the  author’s 
style,  and  to  enlighten  some  of  our  per- 
petual perpetual-motion  seekers : — 

“ It  may  appear,  at  first  view,  that  the 
piessure  of  the  atmosphere  sustaining  the 
column  of  water  in  the  suction-tube,  fur- 
nishes an  aid  to  the  power  which  works 
the  pump.  This,  however,  is  not  the 
case ; at  least,  not  so  in  the  sense  in 
which  it  is  commonly  understood.  To 
make  this  intelligible,  it  will  be  necessary 
to  consider  somewhat  in  detail  the  force* 
which  are  in  operation  during  the  pro- 
cess. There  are  some  forces  which  are 
directed  downwards  from  the  top  of  the 
syringe  towards  the  bottom  of  the  well, 
and  others  which  ar«  diiected  upwards. 
Now,  it  is  evident,  that  the  mechanical 

Cower  applied  to  draw  the  piston  up  will 
ave  to  overcome  all  that  excess  by  which 
the  forces  downwards  exceed  the  forces 
upwards.  Let  us  suppose  a column  of 
water  resting  on  the  piston,  after  having 
passed  through  tho  valve  v (the  valve  in 
the  piston.  The  upper  surface  of  this 
column  is  pressed  upon  by  the  weight  of 
the  atmosphere  : the  piston  has,-  there- 
fore, this  weight  to  sustain.  It  has  also 
to  sustain  the  weight  of  the  water  which 
is  above  it.  The  atmospheric  pressure 
acting  also  on  the  water  in  the  well,  is 
transmitted  by  the  quality  of  liquids  ex- 
plained in  hydrostatics,  chap.  2,  (equal 
pressure  in  every  direction)  to  the  bot- 
tom of  the  piston  ; but  this  effect  is  dimi- 
nished by  the  weight  of  the  column  of 
water  between  the  surface  of  the  w ater  in 
the  well  and  the  bottom  of  the  piston, 
for  the  atmospheric  pressure  must,  in  the 
first  place,  sustain  that  column,  and  can 
only  act  upon  ihe  bottom  of  the  piston  in 
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the  upward  direction  with  that  amount  of 
force  by  which  it  exceeds  the  weight  of 
the  column  of  water  between  the  piston 
and  the  well.  The  effect,  therefore,  on  the 
piston  is  the  same  as  if  it  were  pressed 
downwards  by  the  weight  of  the  column 
of  water  between  the  piston  and  the  well, 
and  at  the  aame  time  pressed  upwards  by 
the  atmospheric  pressure.  Thus  the  pis- 
ton may,  in  fact,  be  regarded  as  being 
urged  downwards  by  the  following 
forces: — the  atmospheric  pressure,  the 
weight  of  the  water  above  the  piston,  and 
the  weight  of  the  water  between  the  pis- 
ton and  the  well,  that  is  to  say,  in  fact, 
by  the  atmospheric  pressure,  together 
with  the  weight  of  all  the  water  which  has 
been  raised  from  the  well.  At  the  same 
time,  it  is  pressed  upwards  by  the  atmo- 
spheric pressure  transmitted  from  the 
surface  of  the  water  in  the  well.  This  up- 
ward pressure  will  neutralize  or  destroy 
the  effect  of  the  same  atmospheric  pres- 
sure acting  downwards  on  the  surface  of 
the  water  above  the  piston,  and  the  effec- 
tive downward  force  will  be  the  weight  of 
all  the  water  which  is  contained  in  the 
well,  and  of  all  the  water  which  is  contain- 
ed In  the  pump.  By  this  reasoning, it  ap- 
pears that  the  pump  must  be  worked  with 
as  much  force  as  is  equal  to  the  weight 
of  all  the  water  which  is  in  it  at  any 
lime,  and,  therefore,  that  the  atmospheric 
pressure  affords  no  aid  to  the  working 
power.’* — Pneumatics , chap.  vi.  p.  317. 

PRINCIPLES  OF  LOCOMOTION SAXULA’S 

THF.ORY. 

Sir, — Allow  me  to  say  a few  words  re- 
lative to  Saxula’s  Oth  proposition.  It 
appears  to  me  that  it  is  true  in  those  cases 
only  where  the  power  acts  externally. 


Let  rbc  he  one  of  the  wheels  of  a car- 
riage to  which  the  power  is  applied ; c<], 
the  plane  of  motion  to  which  bf  is  paral- 
lel. Suppose  to  be  a drum,  firmly 


connected  with  the  wheel  rbc,  and  move- 
able  on  the  same  axle  b , and  having  a 

% 

rope  coiled  round  it  in  the  direction  agd. 
Then  the  power  at  one  end  of  the  rope  n 
may  act  in  every  possible  direction  with 

respect  to  bf,  as  at  an,  gn , dn ",  See. ; and 
would,  provided  there  were  no  obstacle  at 
c,  as  friction,  cause  the  wheel  to  turn  in 
one  direction  only.  But  supposing  either 
a cog  or  friction  at  e,  and  the  power  act- 
ing externally,  various  effects  take  place 
— in  some  cases  progression,  in  others  re- 
trogression. To  determine  how  this  is, 
let  the  power  be  acting  in  any  direction, 
for  instance  an ; it  is  required  to  find  the 
tendency  of  the  carriage  in  the  direction 
bf.  Here  abc  is  a bent  lever,  whose  ful- 
crum is  at  c ; and  by  mechanics,  any 
force  at  a produces  the  same  effect  at  b 
as  it  would  do  if  applied  at  s,  the  extre- 
mity of  a straight  lever  sbe,  and  the  force 
at  s estimated  in  the  given  direction  bf  zz 
± P cos.  sxb,  and  the  force  at  s in  the 
direction  bf:  force  at  b in  same  direction 
~ be  l sc  the  force  urging  b in  direc- 

tion  bf  (=  a)  = ± *vb-  X sc,  but 


sc  zz  be  i bs  and  bs  — 


be 

ab 


whence, 


by  substitution,  Q, 
ab 


( 


ic  i 


cos.  sxb 
. Pcos.*c& 

= ±— be 

ab 


X 


) = p ¥ ± 

J be 


__  P cos. 

cos.  sxb. 

sxb,  a general  expression  for  the  force 
which  urges  the  carriage  at  b,  in  the  di- 
rection bf,  employing  the  lower  signs 
when  the  power  (estimated  parallel  to 
the  plane  of  motion)  acts  in  opposition  to 
that  direction,  which  it  does  every  wrhere 
between  g and  r in  the  lower  semicir- 
cle grd . Hence  the  force  at  6 in  the  di- 
rection bf  is  equal  to  the  sum  of  the 
forces  acting  in  that  direction  at  a and  e. 

Cor.  1.  When  abc  becomes  a straight 
lever,  a coincides  with  d,  and  cos.  A sba 

= = 1 and  Q.  = P ^ + 1 = P^- 

2.  When  a is  at  d cos.  sxb  zz  1 , and 
since  the  power  acts  in  the  opposite  direc- 

tion  A <t=P£r1  = P3’“d‘he 

carriage  retrogrades ; in  the  former  case 

it  advanced.  j • 

3.  When  a is  at  <7  Z.  = 90  and  Us 
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. T ' i ' _|L  , < * 

cosine  st  p,  and  Q,  =3  P ^ , and  g is,  as 

trill  afterwards  appear,  the  position  Where 
y equal  external  and  internal  powers  pro* 
"-duee  like  effects. 

4.  When  ~ zz  cos.  sxb  and  P acts  in 

. . w?  ; . . 

opposition,  we  have  Q,  ~ o,  and  no  mo- 
tion at  all  can  ensue ; and  this  angle  is 

' evidently  that  where  an  passes  through  c. 

* * * * 

. *,5.  Similar  effects  take  place  in  the 

other  semicircle  at  equal  distances 
. from d..  ^ . ■,  . . 

If  now  we  suppose  the  rope  to  be  coil- 
’ ed  round  the  drum  in  the  reverse  direc- 
tion, and  estimate  the  tendency  of  the 
carriage  in  the  direction  fb,  we  shall  ob- 
tain precisely  the  same  solution  as  above: 
and  the  two  together  will  comprise  every 
possible  case  that  can  be  proposed, 
. by  a variation  of  the  -length  of  the 
* crank  ba. 

Next,  let  the  power  act  in  the  above 
* direction,  fbut  from  within  the  machine, 
as  by  a steam-engine  placed  at  x,  or  any 
where  in  the  line  ax,  and  attached  to  the 

perch  bf.  Then,  Q,  as  P ~ dt  P cos. 

be 

sxb  would,  in  this  case,  also  be  the  force 
urging  b in  the  direction  were  it  not  for 
the  re-action  of  the  power  P against  xt 
' which  re-action  is,  of  course,  equal  to  the 
action  of  the  power,  but  in  the  opposite 
direction  xa.  But  the  re-action  acts  ob- 
liquely against/;  its  force  at  <r,  esti- 
mated in  the  direction  fz z P cos.  sxbt 

being  negative  in  every  case,  the  power  is 
positive,  and  vice  versa , and  consequently 
carries  different  signs.  Hence  the  force 

at  bt  in  this  case,  is  P + cos.  sxb  31 

\bc 

cos.  sxb ^ = P ^ , a constant  and  always 

positive  quantity  so  long  as  the  power 
tends  to  force  the  wheel  round  in  tne  di- 

rection  agd ; whence  the  following  rales 
for  calculating  the  forces  at  b 

Imagine  the  fulcrum  to  be  at  b in  the 
carriage  in  both  cases.  And,  first,  when 
the  power  acts  internally , — find  the  force 
tending  to  move  the  abutment  at  c,  in  the 
tangential  direotion.  Secondly,  when 
power  is  external,-— -to  the  force  exerted 
against  the  abutment  c,  add  that  of  the 
power  estimated  in  the  direction  of  mo- 
tion bf. 


i*  * 1 

Ik/  lilt; 


‘.j  *id4  lo 
-■  ; 

nit  odw  aaCHU  «T 

C ..iOi';  ctotJorneeb  Jd*t. 

, • * « « 

To  apply  this  to  the  case  in  point*  le* 

cp  be  an  inclined  plane,  and  let  the  power 
be  external , as  a weight  suspended  from 
ox,  the  horizontal  spoke  of  the  wheel. 
Then  the  force  at  b,  in  the  direction  bf  =■ 

p ife -cos-  «<*)=p(rt“co*-e‘') 

= p^ai— xi^  which  quantity  is  evi- 
dently negative , and  (he  carriage  must  go 
backwards  (*.  e.)  in  the  direction  fb ; hut 
if  &b  *7  xb,  the  quantity  is  positive,  and 
the  ascent  may  be  accomplished,  provided 

P ~ P is  greater  than  the 

be..  be  6 

load  (zz  L)  x sin.  qvz. 

in  case  the  power  is  internal,  we  have 

tt  A 

seen  & =s  P ~ in  all  cases,  and  independ- 
bc 

ent  of  the  plants  elevation ; consequently, 

if  P — exceed  L sin.  JL  qvx,  the  ma- 
fic 

chine  will  ascend ; and  since  P can  be 
increased  without  adding  to  the  load,  the 
case  is  always  possible  in  theory ; and 
if  so,  locomotive-carriages  are  built  upon 
principles  demonstrably  correct. 

In  practice  the  angle  of  the  plane’s  in- 
clination is  limited  (as  Saxula  has  re- 
marked) by  the  quality  of  the  friction 
at  c. 

Yours,  &c.  R.  C*  dun. 


AN  IMPROVED  LOG-SHIP.  BY  LIEUTENANT 
THOMAS  GUAVES,  U.  N. 

Amidst  the  various  pro]>ositions  and 
alterations  that  hate  lately  been  made  in 
the  equipment  of  a ship,  among  which 
may  las  mentioned  the  improvements  in 
both  binnacle  and  azimuth  compasses  by 
Captain  Phillips,  and  the  iron  plates  for 
counteracting  the  effects  of  local  attrac- 
tion by  Professor  Barlow,  it  appears  ra- 
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Uirr  extraordinary  that  the  useful  ma- 
chine called  the  log-ship,  so  intimately 
connected  with  both  of  these,  should 
seemingly  have  been  quite  neglected; 
whether  it  may  have  proceeded  from  its 
apparent  unimportance,  its  simplicity!  or 
its  supposed  efficiency,  it  is  not  pretended 
to  decide  $ at  all  events,  it  remains  un- 
touched and  unthought  of,  and  it  is  the 
object  of  the  present  communication  to 
offer  what  appears  an  improvement. 

To  those  who  are  not  nautical  men,  a 
slight  description  of  that  at  present  in 
use  may  not  be  unacceptable  or  unin- 
teresting. 

* » ' «*•  • 


The  common  log-ship  (fig.  I)  is  a flat 


3?7 

piece  of  wood  in  the  shape  of  a quadrant, 
loaded  with  a sufficient  quantity  of  lead, 
on  its  circular  edge,  to  make  it  remain  in 
a perpendicular  position  on  or  near  the 
surface  of  the  water ; to  this  is  attached 
the  log-line  (fig.  2),  divided  into  spaces 
called  knots,  the  distances  between  which 
bear  the  same  proportion  to  a nautical 
mile,  that  twen tv-eight  seconds  do  to  an 
hour,  and  wound  round  a reel.  This  be- 
ing held  by  one  man,  and  a twenty-eight 
second  glass  by  another,  the  log-ship  is 
thrown  over  the  ship’s  quarter  to  leeward, 
and  swimming  perpendicularly,  remains 
nearly  stationary;  when  the  first  mark 
goes  out,  which  is  generally  about  eighteen 
or  twenty  fathoms  from  the  log-ship,  the 
glass  is  turned ; and  at  the  time  the 
sand  in  the  glass  is  run  out,  the  line  be- 
ing stopped,  shows  by  the  marks  on  it  the 
rate  at  which  it  is  sailing  per  hour. 

The  log-ship  now  proposed  is  a cone, 
composed  either  of  tin  or  thin  copper, 
with  the  part  aaa  made  air-tight,  which, 
in  light  winds,  will  prevent  its  sinking, 
and  also  preserve  its  horizontal  position, 
when  thrown  overboard  near  the  surface : 
it  is  slung  at  the  points  bbb  by  lines, 
much  smaller  than  the  standing  part 
uniting  at  c,  where  a spicket  or  peg  is  at- 
tached ; at  the  end  of  the  cone  5 the  line 
itself  is  secured,  and  on  it  at  e is  fixed  a 
faucit  that  receives  the  peg;  the  log-ship 
s then  ready  for  use* 


Fig.  3. 


The  advantages  it  will  have  over  the 
old  construction  are,  that  when  the  log- 
line is  stopped,  the  increased  weight  of 
water  in  the  cone  causing  the  peg  to  come 
out  easily,  it  instantly  turns  over,  and 
may  be  hauled  in  without  any  resistance; 
that  it  will  remain  more  stationary  when 
thrown  overboard ; that  a following  sea, 
from  its  shape,  will  not  have  so  much 
effect  in  propelling  it  after  the  vessel; 
that  it  will  not  carry  away  so  many  log- 
lines (as  in  the  event  of  the  peg  not  com- 
ing out,  one  of  the  small  lines  to  which  it 
is  attached  must  give  way) ; that  it  will 


always  catch  properly,  which  the  one  at 
present  in  use  scarcely  ever  does ; and  at 
the  same  time  the  expense  will  be  no 
consideration;  and  on  board  of  any  of 
his  Majesty’s  vessels  it  may  be  made  in 
as  short  a time  as  the  old  one,  by  which 
is  obtained  the  ship’s  rate  of  sailing  at  all 
times  with  greater  accuracy ; and  it  will 

{wove  of  essential  service  in  making  the 
and  during  foggy  weather — while  the 
other,  from  its  numerous  imperfections, 
can  never  be  depended  upon. 

As  its  construction  has  been  approved 
of  by  many  naval  officers,  several  of 
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whom  have  had  opportunities  of  using  it 
— and  from  repeated  trials  of  my  own,  it 
answered  all  the  objects  proposed — 1 feel 
less  diffidence  in  presenting  it  to  the 
public. 

The  valuable  invention  of  Mr.  Massey, 
at  Liverpool,  is  on  an  entirely  different 
principle,  it  cannot  be  too  highly  recom- 
mended ; hut  its  expense  is  a gTeat  ob- 
stacle to  its  general  introduction,  whereas 
the  proposed  one  is  recommended  by  its 
simplicity  and  cheapness. 

The  log-line,  although  liable  to  some 
error  from  contraction  and  expansion,  in 
being  alternately  wet  and  dry,  becomes 
tolerably  well  seasoned  with  salt  water 
.after  a little  use,  so  as  to  render  it  quite 
sufficient  for  the  purpose  intended ; still 
there  is  much  room  for  improvement,  and 
perhaps  one  made  from  cotton  would  be 
less  affected  by  the  causes  above-men- 
tioned.—i/ni/ed  Serrice  Journal. 

THE  HYDUAULIC  MOVER  ON  THE  PRIN- 
CIPLE of  barker’s  mill.  p.  249. 

Sir, — Allow  me  to  express  my  surprise 
at  Hezron’s  letter,  p.  349,  in  commen- 
dation of  a Journeyman  Mechanic’s 
scheme  for  an  hydraulic  mover,  p.  249. 
The  errors  in  the  construction  of  it,  I 
shall,  like  him,  pass  over,  and  at  once 
suppose  the  thing  as  perfect  as  it  could 
be  made.  Now,  in  the  first  place,  the 
syphon  is  worse  than  useless,  as  an  ex- 
tension of  the  cistern  H,  would  secure 
the  same  equilibrium  that  is  procured 
by  the  syphon,  besides  saving  the  trouble 
and  difficulty  of  filling,  as  well  as  the 
friction  of  the  water  passing  through  it. 
2ndly.  The  adoption  of  Barker’s  prin- 
ciple (as  appears  by  the  engraving),  has 
been  under  the  erroneous  idea,  that, 
but  little  fall  is  requisite.  This,  without 
examination,  is  granted,  or  taken  as 
such  by  Hezron ; but  the  case  is  far 
otherwise,  for,  without  a considerable 
head,  the  water  would  not  be  discharged 
with  sufficient  velocity  to  create  the  re- 
action from  which  alone  the  power  of 
this  mill  is  derived. 

Yours,  (See.  Trebor  Valentine. 

Derby,  Augiut  1831 . 

THE  LATE  PERFORMANCES  ON  THE  LI- 
VERPOOL AND  MANCHESTER  RAILWAY. 

Sir, — It  has  been  said,  that  1241bs. 
arc  sufficient  to  move  forward  a ton 


upon  a railway.  How  can  this  be  ascer- 
tained ? Why,  by  hanging  a string  at- 
tached to  the  carriage,  with  a 124  lbs. 
weight  to  it  over  a pulley.  Yet  the  op- 
ponents of  my  Theory  of  Locomotion, 
deny  me  weights  to  represent  my  power, 
because  1 hang  them  upon  the  wheels. 
Now,  if  l2£lbs.  will  draw  one  ton, 
1250  lbs.  will  draw  100  tons — why, 
then,  in  your  No.  415,  page  333,  is  it 
considered  so  great  a feat  to  draw  8#> 
tons?  When,  perhaps,  the  two  steam 
pistons  of  the  carriage  furnished  200 
square  inches  of  snrface  at  50  lbs.  per 
inch  pressure,  or  a power  of  10,000  lbs. 
(omitting  leakage  and  so  forth)  which, 
calculating  in  the  rough,  ought  to  draw 
800  tons  F Why  all  this  waste  of 
power  ? My  theory  will  tell  you. 


Let  A represent  a pair  wof  steam-car- 
riage wheels,  54  inches  diameter,  carry- 
ing 100  tons,  represented  by  H ; B,  a 
rope,  fastened  to  the  axle  of  the  wheels, 
with  a weight  <J  of  12501bs.  over  a pul- 
ley D,  just  sufficient  to  draw  the  100 
tons.  Now,  iny  theory  says,  and  expe- 
rience sanctions  it,  that  the  same  weight 
of  1250lbs.  hung  on  the  wheels  at  E, 
will  draw  the  l CIO  tons  likewise  on  a 
level  surface;  but  as  there  is  always 
some  hindrance  or  fulcrum,  however 
small,  at  F,  the  nearer  the  weight  or 
power  is  applied  to  F,  the  greater  it 
must  be  ; until  when  the  power  is  ap- 
plied at  G,  or  only  9 inches  from  the 
axle,  it  will  require  3 or  4 tons  to  do  the 
same  that  1250ibs.  will  do  at  E,  and  this 
by  the  common  proportions  of  the  lever. 
Thus  it  is  that  such  an  enormous  steam 
power  is  requisite  to  move  such  a com- 
paratively small  weight,  with  short 
cranks,  at  a swift  pace  ou  the  rail-roads. 
And  if  this  be  not  a rough  proof  of  the 
general  truth  of  my  theory,  1 fear  I can- 
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not  famish  one.  Let  those  who  dispute 
it  account  for  the  above-mentioned  con- 
sumption power  in  a better  way.  What 
says  Mr.  JBaddeley  ? Will  no  one  take 
up  a cudgel  on  my  side  ? 

" Hit  prais*  it  lost  who  stays  till  all  commend.** 

Yours,  8cc.  Saxula. 

August  4, 1831. 

P.  S. — An  answer  to  Trebor  Valentine 
shall  be  forthcoming. 


ON  THE  BURSTING  OF  WATER-PIPES. 

(Selections  from  Correspondence,  concluded  from 
p.  356.) 

Sir, — I think  facts  will  warrant  a much 
broader  conclusion  on  the  subject  of  the 
bursting  of  water-pipes  than  is  generally 
supposed.  My  belief,  founded  on  a good 
deal  of  observation,  is,  that  they  burst  at 
all  times  and  in  all  states  of  the  atmo- 
sphere— before  frost,  during  frost,  and 
after  frost.  Before  frost , either  because 
of  some  parts  of  pipes  being  accidentally 
weaker  than  others,  or  of  general  excess 
of  pressure.  During  frosty  in  conse- 
quence of  the  expansion  of  the  water  in 
freezing.  Aud  after  frost , through  the 
elastic  force  of  air-bubbles  remaining  in 
the  ice — which  is  evidently  quite  a dif- 
ferent case  of  eruption,  from  that  arising 
from  the  increased  bulk  of  water  in 
its  solid  state.  I have  frequently  heard 
the  notion  of  pipes  bursting  after  frost 
ridiculed  as  a vulgar  error,  originating  in 
the  circumstance  that  it  is  not  till  after 
the  ice  becomes  fluid  that  the  rupture 
becomes  apparent.  But  does  not  ice  it- 
self frequently  burst  from  the  escape  of 
the  air  contained  in  it  (in  the  process  of 
thawing,  of  course)?  And  if  so,  why 
may  not  a pipe  containing  it,  be  also  burst 
by  that  identical  air  ? The  explosion,  for 
example,  of  ice  in  open  ponds  and  reser- 
voirs, where  there  is  nothing  to  obstruct 
mere  increase  of  bulk,  is  a common  oc- 
currence; and  this  breaking  up  I have 
generally  observed  to  be  contemporaneous 
with  a rise  of  temperature. 

Yours,  &c.  I.  S. 

Sir  *tjord-on- Aron,  July  15,  1831. 

Sir, — Some  of  the  observations  and 
recommendations  of  Mr.  William  Bad- 
deley  (page  3d9)  “ on  the  bursting  of 
pipes  by  frost,”  are  both  sound  and 


useful ; hut  he  has  not  given  satisfactory 
reasons  for  certain  effects.  I have  had 
frequent  opportunities  of  observing  mi- 
nutely, water  when  first  assuming  a state 
of  congelation  in  large  vials  during 
winter,  as  well  as  the  process  of  thaw- 
ing; and  I beg  to  band  you  the  follow- 
ing remarks,  founded  upon  such  obser- 
vation. 

If  an  8 oz.  ($-p!nt)  vial,  be  filled 
to  the  shoulder  with  water,  left  uncork- 
ed, and  allowed  to  freeze  naturally  in 
winter,  which  is  the  best  means  of  ob- 
taining correct  results,  it  will  be  per- 
ceived • that  the  process  begins  by  the 
water  crystallizing  (a  bad  term)  in  right 
lines,  always  emanating  from  the  sides, 
and  generally  beginning  at  the  top.  The 
surface  of  the  water  being  more  exposed 
to  the  cold  air  than  the  centre,  first  be- 
comes solid  by  the  ramifications  inter- 
secting each  other.  The  process  goes 
on  through  the  whole  body  in  the  same 
manner,  and  I conclude,  that  the  air  con- 
tained in  the  water  is  wholly  disen- 
gaged, and  driven  into  globules  of  va- 
rious sizes,  which  are  always  to  be  seen. 
Bottles  filled  to  the  shoulder  frequently 
break,  although  uncorked ; and,  in  like 
manner,  pump-barrels  and  pipes  burst 
by  frost,  though  the  action  of  the  valves 
is*  favourable  to  the  escape  of  the  air 
or  water.  I therefore  conjecture,  that 
the  surface  now  becoming  solid,  and 
the  air  being  driven  into  globules  as 
before  observed,  receives  a considerable 
portion  of  the  caloric,  which  causes  its 
expansion,  and  the  consequent  burst- 
ing of  the  pipe  or  vessel.  Such  will 
always  be  the  effect,  if  the  process  of 
congelation  proceeds  rapidly,  for,  in  such 
cases,  the  water  does  not  give  out  its 
caloric  sufficiently  quick  to  the  external 
air,  but  escapes  with  the  confined  air 
into  globules.  In  confirmation  of  this, 
if  an  iron  rod,  heated,  be  passed  through 
the  top  of  the  ice  in  the  bottle,  before  it 
becomes  a moss,  the  air  will  escape,  and 
for  a certainty  no  bursting  will  lake 
place.  Again,  in  the  process  of  boiling 
of  water,  the  minute  particles  of  air  per- 
vading the  whole,  are  rapidly  expanded, 
and,  consequently,  rise  from  their  ex- 
treme lightness,  and  burst  on  the  surface. 
Further,  if  you  fill  a vessel  having  a 
narrow  mouth,  with  cold  water  to  the 
brim,  and  place  it  in  a pretty  warm  situ- 
ation, it  will  be  seen,  that  a considerable 
quantity  will  ruu  out  of  the  mouth,  which 
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arises  from  the  expansion,  not  of  the  water 
but  of  the  air  it  contains. 

If  2 vials  are  each  half  filled  with  water* 
and  one  corked,  that  which  is  uncorked 
will  begin  to  freeze  at  the  usual  temper 
ature,  but  the  other  will  remain  un 
changed,  if  kept  perfectly  still  for  some 
hours,  exposed  to  even  8 or  10  degrees 
lower  temperature;  but  remove  the  cork, 
and  gently  agitate  it,  and  a solid  mass 
will  be  quickly  formed.  This  appears 
to  be  caused  by  the  external  air  being 
allowed  to  assimilate  with  the  hitherto 
confined  air,  and  the  rapid  disengage- 
ment of  caloric  from  the  fluid,  by  the 
agitation.  It  does  not  appear,  as  De 
Mairan  supposed,  that  “ freezing  points 
or  laminae  have  a tendency  or  preference 
to  unite  by  certain  sides,’'  for  it  is  well 
known,  that  pieces  of  ice  will  readily 
unite,  in  whatever  way  they  are  pre- 
sented to  each  other,  if  connected  by 
water,  and  therefore  there  cannot  be  a 
preference.  A solid  state  is  produced, 
by  the  promiscuous  intersection  of  nu- 
merous ramified  parts. 

In  opposition  to  the  positive  assertion 
of  Mr.  William  Baddeley  and  Mr.  Wil- 
liam Green,  &c.,  to  the  contrary,  I think 
it  can  be  satisfactory  proved,  that  vessels 
occasionally  burst  during  the  process  of 
thawing  of  fluids  contained  in  them ; in 
fact,  I have  seen  it  occur  with  glass  vials, 
and  I account  for  it  in  this  way: — 
Where  air  has  accumulated  near  the 
sides  of  vessels  during  the  process  of 
freezing,  and  the  whole  becomes  of  one 
temperature,  it  is  evident,  that  the  glo- 
bules of  air  must  receive  the  first  im- 
pression of  a change  iu  the  atmosphere, 
and  its  consequent  expansion  burst  the 
vessel,  provided  the  surface  remains  un- 
changed, which  will  depend  upon  the 
nature  of  the  vessel  and  its  situation. 

From  the  foregoing  remarks,  I cannot 
discover  any  effectual  means  for  the  pre- 
vention of  pipes,  &c.,  bursting,  when 
containing  water ; but  I should  be  glad 
to  have  the  following  suggestion  for  such 
purpose,  taken  into  consideration  by  some 
of  your  able  mechanical  correspondents. 
Connect  to  the  most  exposed  part  of  a 
leaden,  or  any  other  pipe  containing 
water,  by  a neck,  3 or  four  inches  long, 
of  the  same  material,  a hollow  copper 
ball  of  6 or  7 inches  diameter,  having 
at  its  top  a pretty  firm  safety  valve,  and 
placed  as  regards  the  pipe  in  an  upright 


position,  in  the  manner  described  in  the 
following  sketch : 


«,  is  the  situation  of  the  valve — b , the 
copper-ball — c,  the  connecting  neck — d, 
the  main  pipe.  The  points  to  ascertain 
are:  1st.  will  the  compressed  air,  occa- 
sioned  by  the  freezing-process,  escape  to 
the  ball,  and  prevent  bursting  by  re- 
moving pressure  from  expansion? — 2dly. 
would  the  water  at  any  period,  in  the 
pipe,  take  possession  of  the  ball  ? 

Yours,  See.  G.  L.  S. 

Lntield,  Aug.  4,  1831. 


[The  letters  with  which  we  now  con- 
clude our  selections  from  this  interest- 
ing correspondence,  render  it  unne- 
cessary that  we  should  make  all  the 
remarks  we  had  it  in  contemplation  to 
offer  on  the  subject.  We  do  not  sub- 
scribe to  every  thing  in  these  letters, 
and  must  particularly  except  the  sup- 
position ot  I.  S.,  that  the  bursting  of 
ice  only  takes  place  contemporaneously 
with  a rise  of  temperature,  which  is  not, 
we  believe,  true,  in  the  sense  our  cor- 
respondent uses  the  expressions;  the 
fact  being,  that  the  lower  the  thermo- 
meter falls,  the  greater  is  the  chance  of 
such  explosions — the  ice,  at  every  de- 
gree lower  of  the  scale,  parting  with 
more  and  more  of  its  heat  to  the  bub- 
bles of  air  formed  in  it,  and  the  elastic 
force  of  these  bubbles  increasing  in 
proportion  as  their  temperature  is  exclu- 
sively increased.  But,  in  as  far  «s  re- 
spects the  particular  question  under  in- 
vestigation— namely,  the  cause  of  the 
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bursting  of  water-pipes  after  frost — our 
views  are  generally  the  same  as  those  of 
our  present  correspondents.  We  think 
it  is  now  clearly  made  out,  that  pipes 
do  burst  at  other  times  than  in  the  act  of 
freezing,  and  that  there  are  good  phy- 
sical reasons  why  such  should  be  the 
case. — Ed.  M.  MV} 


DELETERIOUS  EFFECTS  OF  SULPHURETTED 
HYDROGEN. 

It  would  appear,  from  various  experi- 
ments, that  the  deleterious  tendency  of 
this  gas  has  been  overrated.  Dupuytren 
stales,  that  part  of  this  air  killed  a 
bird,  and  that  it  was  necessary  to  reduce 
the  proportion  to  to  prevent  death, 
and  that  even  that  quantity  embarrassed 
respiration. 

Dogs  were  killed  by  one  part  in  201)  of 
atmospheric  air ; and  according  to  Chaus- 
sier,  will  kill  the  strongest  horse.  At 
this  rate,  jf-j-  ought  to  be  sufficient  to  take 
the  life  of  a man;  but  in  cleansing  the 
sewers  in  Paris,  it  has  been  found  by  ac- 
curate observation,  that  the  men  could 
work  without  inconvenience  in  an  atmo- 
sphere containing  one  part  of  sulphu- 
retted hydrogen  in  100  of  common  air, 
and  that  they  constantly  breathed  from 
25  to  90  thousandths  of  this  gas. 

A dog,  of  middle  size,  was  thrown  into 
the  Ainelot  sewer,  where  he  remained 
more  than  a week,  accompanying  the 
men  when  at  work  in  cleaniug  it,  and 
frequently  scratching  the  mud ; and  it 
was  proved  that  the  air  of  the  sewer,  at 
this  time,  must  have  contained  at  least  1 
per  cent,  of  sulphuretted  hydrogen.  1 he 
analysis  of  able  chemists  has  shown  that- 


the  quantity  of  this  gas  which  is  constant- 
ly found  in  sewers,  exceeds  the  proportion 
which,  in  the  experiments  of  Dnpuytren, 
produced  asphyxia  in  animals  of  a me- 
dium size.  A case  is  cited  in  confirma- 
tion of  this  conclusion.  A cat  having 
been  shut  up  in  a laboratory  several  days 
without  food,  became  so  furious  that  it 
was  found  necessary  to  destroy  her.  For 
this  purpose  a vial  containing  sulpliuret 
of  antimony  and  muriatic  acid  was  fast- 
ened to  a stick,  and  the  opening  held  to 
the  cat’s  mouth.  In  this  manner  she 
breathed  an  enormous  quantity  of  the 
gas,  and  though  convulsed  by  it  so  as  to 
occasion  her  to  spring  up  and  rebound 
violently,  they  were  unable  to  kill  the 
animal,  until  by  scattering  the  antiino- 
nial  powder  around  her  and  sprinkling  it 
with  the  acid,  she  was  surrounded  with 
an  atmosphere  of  the  gas.  This  destroyed 
her  in  about  12  or  14  minutes.  It  would 
therefore  he  rendering  a service  to 
science  and  humanity  to  examine  anew 
the  real  action  of  sulphuretted  hydrogen, 
breathed  in  variable  proportions. — Ann. 
D'Hygitne. 

“COMMERCIAL  SCIENCE.” 

Sir, — The  density  or  maximum  weight 
of  water,  is  a considerntion  of  primary 
importance  to  the  calculation  of  colonial 
ana  foreign  exchanges. 

With  every  respect  for  the  learned 
author  of  the  Cambist , Dr.  Kelly,  I beg 
leave  to  reassert  that  the  English,  Spa- 
niards, and  Portuguese,  throughout  the 
world,  have  the  same  standard  of  weight, 
which  is  arbitrarily  in  the  relation  to 
the  Chinese  standard,  ns4;3. 


2 English  foot  cubic  = - - 3,456  inches  cubed.  ,a 

1 Fanega,  the  Spanish  standard  of  capacity, 

is  accounted  by  Dr.  Kelly,  (2nd  Ed.)—  3,439 


The  Cambist  is  in  error  - 17 


Dr.  Kelly  then  proceeds  to  state,  (2nd 
Ed.)  that  100  pounds  Spanish  = 101  *44 

English.'"  ,f  J.U 

This  pound  (avoir-du-pois)  was  sent 
from  Spain  to  England,  by  Charles  V. 
And  hence,  the  Commercial  Treaty  which 
exists. 

In  the  opinion  of  M.  Lefevre  Gatineau, 
water  has,  in  every  latitude  its  maxi- 
mum weight  at  4°  centigrade.  M.  Gati- 
neau does  not  inform  us  how  often  his 


water  should  be  distilled.  Rain,  as  it  de- 
scends from  heaven,  is,  no  doubt,  on 
earth,  purer  than  the  waters  of  the  Tagus 
or  the  Ebro,  w hile  it  is  of  more  uniform 
density  than  the  double  distilled  water  in 
the  unnatural  metrical  measure.  This 
is  the  practical  opinion  of  the  world, 
though  the  Spaniards  fill  the  Fanega 
with  running  rivoT  water.  M Agna  de 
rio  corriente.” 
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In  every  latitude,  the  maximum  weight  of 

rain  water  and  alcohol,  is  as  - - 5:4 

So  is  the  centrigrade  - - - 100:80 

Fahrenheit  is  wrong  - 212:174. 

Dr.  Kelly  says,  with  the  Spaniards,  that  4 arrobas  ==  1 quintal.  But  as  we  are 
on  the  eve  of  entering  into  Commercial  Treaties  with  the  Chinese,  numerical  words 
must  be  estimated  by  their  real  values  : 4 arrobas=l  quantal. 

2 English  foot  cubed  of  rain  water  = - 2,000  ounces. 

400 

100  pounds  of  alcohol  - 1,600 


The  Egyptian  quintal  of  100  rotolos  zz  - 2000  ounces. 


Liquids  are  sold  by  weight  in  the  Oriental  countries,  and  the  coins  are 
proof  weight. 

] Bazar  seer  = - 32  ounces 

1 Liquid  chatack  - 2 „ = - 5 standard  rupees. 

The  original  Portuguese  quintal  was,  as  the 

Galician  is,  5 arrobas  = 2,000  ounces. 

4 


The  Goa  candy  is  - - - - 8,000 


Not  7,920  as  the  Cambist  has  been  informed. 
The  East  India  and  Birmali  candy,  is 
also  500  pounds  English,  Spauish,  and 
Portuguese.  Consequently,  5 quintals,  or 

4 quintals 


=1  candy. 


In  the  1st  Ed.  of  the  Cambist,  the  Chinese 

pecul  is  accounted  - 132  lbs.,  8 oz.,  9 drs. 

Tn  the  2nd  Ed.  - 133$ 

Of  course,  3 Chinese  ounces  zz  - 4 English,  Spanish,  and  Portuguese. 
1 ,000  : 833'- : : 720  cash  ; 600  = - 6 shillings. 


Mr.  Thomely,  the  eminent  Liverpool 
merchant,  Mr.  Bates,  of  the  firm  of 
Messrs.  Baring  Brothers,  and  Co.,  and 
other  eminent  merchants  have  proved  in 
evidence  to  the  Parliamentary  Com- 
mittees on  East  India  A flairs,  that  the 
par  of  exchange  between  Asia  and  Ame- 
rica, is  720  cash  for  the  dollar,  as  I have 
repeatedly  stated  in  the  Mechanics’  Ma- 
gazine. 

The  weights  and  measures  of  European 
Spain  are  so  confused,  that  by  the  19th 
and  20th  articles  of  the  constitution  of 
the  Cortes,  it  was  proposed  to  adopt  the 
most  exact  and  convenient  system,  with 
reference  to  the  value  and  denomination 
of  money.  If  the  weights  and  measures 
be  wrong,  the  finance  accounts  must  also 
be  wrong:  for,  as  the  labourer  wields 
the  weights  and  measures  physically,  so 
must  the  accountant  figuratively.  It  is 


not,  however , European,  but  American 
Spain,  whose  dollars  regulate  the  monetary 
exchanges  of  the  world. 

Considering  the  legitimate  object  of 
every  branch  of  science  to  be  the  happi- 
ness of  nations,  in  preference  to  the  mo- 
nopoly of  wealth  by  individuals ; no 
human  being,  whom  the  Almighty  has 
blessed  with  reason,  not  merely  to  pro- 
tect himself  from,  but  to  subjugate  the 
most  ferocious  beasts,  can,  for  one  mo- 
ment, suppose  that,  exchanging  with  the 
remainder  of  the  world,  the  big  ounce 
Troy,  for  the  little  ounce  Spanish,  is  “ the 
Science  of  Political  Economy.” 

There  is  much  truth  in  the  American 
distich, 

" You  give  us  19  lor  x — yet,  hovr  very  ktraiiRe. 

You  cannot  balance  your  sconomicat  x 'clang*.” 

Yours,  &C.  T. 

August  6. 
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MODE  OF  PREPARING  CHLORIDE  OF 
LIME. 

Sir,— J think  if  you  would  give  in- 
sertion in  your  valuable  Journal  to  the 
short  extract  subjoined  from  a paper  of 
Professor  Becks,  on  the  manner  in 
which  the  chlorides  of  soda,  lime,  &c., 
are  obtained,  and  their  mode  of  ope- 
ration as  disenfecting  agents,  you  would 
greatly  enhance  the  favour  you  have 
conferred  on  your  readers,  by  the  sea- 
sonable article  in  your  416th  Number, 
on  the  “ Prevention  of  Contagion.” 
Yours,  &c.  Chemicus. 


Preparation. 

“There  is  nothing  peculiar  in  the  pre- 
paration of  the  compounds  under  con- 
sideration. AH  that  is  necessary  is,  to 
subject  the  hydrates  or  solutions  of  pot- 
ass*, soda,  lime,  and,  indeed  of  any  of 
the  fixed  alkalies  or  earths,  to  the  action 
of  a current  of  chlorine  gas.  If,  instead 
of  these,  we  pass  a stream  of  the  gas 
through  solutions  of  the  carbonated  al- 
kalies, equally  efficient  compounds  are 
produced;  and  we  shall,  hereafter,  see 
that  other  salts  may  also  be  employed  for 
the  same  purpose.” 

4iThe  substance  which  has  received  the 
name  of  Labarraque’s  divirfecling  li- 

id,  is  prepared  according  to  his  own 
ormula,  as  follows:  — 2S00  grains  of 
chrystallized  carbonate  of  soda  aro  dis- 
solved in  1*28  pints  of  water;  the  solu- 
tion being  put  into  a glass,  there  is  then 
passed  into  it  two  thirds  of  the  chlorine, 
evolved  from  a mixture  of  967  grains  of 
salt,  with  750  grains  of  oxide  of  manga- 
nese, when  acted  upon  by  967  grains  of 
oil  of  vitriol,  previously  diluted  with 
750  grains  of  water. 

“This  liquid  may  also  be  obtained  in 
the  manner  proposed  by  M.  Payen,  which 
consists  in  the  mutual  decomposition  of 
chloride  of  lime  and  carbonate  of  soda. 
But  this  method  will  seldom  be  employed 
as  all  the  valuable  purposes  of  the  ar- 
ticle can  be  obtained  by  the  use  of  the 
compound  of  chlorine  and  lime  alone. 
This  is  now  so  extensively  employed  in 
the  process  of  bleaching,  that  there  is 
little  difficulty  in  obtaining  it  at  any 
time  ; when  it  cannot  be  procured,  how- 
ever. solutions  of  lime  or  soda  may  be 
easily  changed  with  chlorine  gas  in  the 
following  manner.  Into  a Florence  flask 
introduce  manganese,  common  salt,  and 
diluted  sulphuric  acid,  in  the  pioportions 
above-mentioned — taking  care  that  it  is 
not  more  than  a third  filled.  A bottle 
containing  lime-water,  or  solution  of 
soda,  or  its  carbona’e,  is  to  be  kept 


at  a temperature  of  00°  F.  or  below. 
Adjust  to  the  mouth  of  the  flask  a bent 
tube,  one  leg  passing  to  the  bottom  of  the 
bottle  containing  the  solution;  the  heat  of 
a lamp,  or  of  a few  coals  must  be  then  ap- 
plied to  the  flask.  By  this  means  chlorine 
is  evolved,  and  is  absorbed  by  the  so- 
lution. The  heat  must  be  continued  till 
the  evolution  of  chlorine  has  nearly 
ceased,  which  will  generally  be  from  fif- 
teen to  twenty  minutes.  The  clear  fluid 
is  now*  to  be  decanted.  It  is  the  disiu- 
feeling  liquor. 

This  disinfecting  compound  may,  there- 
fore, be  obtained  in  either  of  the  three 
following  ways— 

1.  By  dissolving  in  water  the  commou 
bleaching-powder,  usually  denominated 
chloride  of  lime. 

2.  By  passing  a stream  of  chlorine  gas 
through  solutions  of  lime,  soda,  <fcc. 

3.  3y  passing  a stream  of  chlorine 
through  a solution  of  carbonate  of  soda, 
or  by  adding  chloride  of  lime  to  dissolved 
carbonate  of  soda. 


NOTES  WORTH  NOTICE. 

“ ‘ Money,’  aaid  the  great  Bacon,  ‘like  manure, 
Ia  of  no  use  unless  it  be  spread  ;* — tl:fl  same  may  be 
said  of  knowledge.*’ 

The  Lord  Chancellor  “ Abroad.'* — 
An  Italian  translation  of  Lord  Brougham's 
celebrated  “ Discourse  on  tho  Objects, 
Pleasures,  and  Advantages  of  Science,** 
has  been  published  in  the  course  of  tho 
present  year  at  Turin,  by  the  bookseller 
Pomba,  who  is  engaged  in  the  publication 
of  a periodical  work  on  the  plan  of  our 
Family  Library,  &c.  called  “The  Uni- 
versal Library  of  General  Inslruclion,** 
of  which  his  Lordship’s  excellent  treatise 
forms  a part. 

Civilization  in  Africa.—! The  American 
negro  colony  of  Liberia  continues  in  a 
most  flourishing  stale.  Only  eight  years 
have  elapsed  since  Cape  Messurndo,  then 
a mart  for  the  sale  of  10,000  slaves  an- 
nually, was  purchased  from  the  natives  r 
in  that  short  period,  that  unhallowed 
traffic  has  been  entirely  destroyed;  a flou- 
rishing colony  of  2000  emancipated  slaves 
has  been  founded  ; churches,  schools, 
commerce,  and  even  a newspaper  esta- 
blished, and  10,000  of  the  aborigines  re- 
claimed from  savage  life.  The  iutest  in- 
telligence from  the  colony  is  of  the  date  of 
February  21,  1831,  and  is  contained  in  a 
letler  fiom  the  Governor,  according  to 
which  the  recent  improvements  in  com- 
merce, agriculture,  buildings,  &c.,  have 
been  astonishingly  great.  In  one  town 
(Monrovia)  alone  upwards  of  twenty-five 
substantial  stone  and  frame  dwelling- 
houses  had  been  erected  within  the  last 
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NOTES  WORTH  NOTICK. 


live  months : more  business  is  done  at  this 
place  than  at  any  of  the  European  settle- 
ments on  the  Gold  Coast ; and  -the  great 
increase  of  commerce  was  evident  from 
the  swelling  of  the  **  marine  list**  in  the 
Herald  newspaper.  A Company  had  been 
formed,  the  “8t.  Paul’s  River  Navigation 
Company,”  but  had  as  yet  done  nothing  ; 
and  so  fir,  and  fast,  had  civilisation  ad- 
vanced, that  taxes  had  made  their  way 
into  the  infant  state,  in  the  shape  of  an 
impost  of  50  cents,  per  100  dollars  on 
real  property — to  be  appropriated,  how- 
ever, solely  to  the  use  of  the  public 
schools  ! Heavy  duties  are  also  levied  on 
spirituous  liquors,  which  go  to  the  same 
object.  A place  of  worship  is  establish- 
ed, with  Sunday  schools  attached,  and 
the  morals  of  the  people — aborigines, 
American  negroes,  and  recaptured  slaves 
— altogether  are  **  much  better  than 
those  of  the  people  of  the  United  States  ! 
The  Sabbath  is  very  strictly  observed  ; 
and  breaches  of  the  peace  are  so  rare,  that 
the  Governor  has  only  had  to  adjudicate 
on  one  since  his  arrival  ! It  would  bo 
unfair  to  conclude  without  observing, 
that  an  agent  of  the  American  Colonisa- 
tion Society  is  now  in  London,  and  ready 
to  receive  the  subscriptions  of  English 
admirers  of  the  plan.  We  only  hope  the 
above  statements  are  nut  too  highly 
coloured. 

Civilization  in  India. — An  Agricul- 
tural and  Horticultural  Society  has  been 
for  some  years  established  at  Calcutta, 
whose  objects  are—”  to  overthrow  a 
blind  routine  founded  on  the  Ignorance  of 
the  Indians,  and  their  division  into  cas- 
tles; to  show  them  that  they  can  culti- 
vate otherwise  than  they  have  done  du- 
ring 2000  or  3000  years ; to  engage  the 
principal  among  them  to  occupy  them- 
selves with  agriculture,  which  they  de- 
spise— to  introduce  more  perfect  agri- 
cultural instruments,  and  species  and 
varieties  of  useful  plants,  with  which 
they  arc  unacquainted.**  The  first  vo- 
lume of  the  Society’s  transactions  has 
just  been  published,  from  which  it  ap- 
pears that  the  number  of  members  on 
July  1,  1828.  was  ninety-seven,  mostly 
Europeans,  but  with  a mixture  of  natives, 
as  is  testified  by  the  euphonious  names  of 
two  of  them,  Prusunnukoomur  Thukoor, 
and  Ubhuyachurun  Bariojya.  But  litt’e 
progress  has  as  yet  been  made  against  the 
long- grown  prejudices  of  the-  Hindoos, 
although  there  is  much  room  for,  hope  as 
to  the  future.  Agriculture  in  liindostan 
has  received  a considerable  impulse  from 
the  establishment  of  a Botanic  Garden  at 
Calcutta,  which  was  supported  for  many 
years  by  the  East  India  Company  at  an 
annual  expense  of  5000/.  This  sum  has 


been  reduced ; bet  it  is  expected,  that 
when  the  .affairs  . of  India,  now  in  sus- 
pense, are  settled,  not  only  Botany,  bat 
other  sciences.  Mineralogy,  Geology, 
Zoology,  &c.,  will  be  munlffeiently  en- 
couraged. . ....  . 

Scientific  Meeting  at  York.  — This 
meeting,  on  which  some  observations 
bare  already  appeared  in  the  Mechanics’ 
Magazine  (No.  403,  page  144,  aud  No. 
404,  page  155)  is  appointed  to  be  held  on 
Monday,  26th  September,  at  the  York. 
Museum.  The  idea,  it  appears,  origi- 
nated with  Dr.  Brewster,  and  the  meeting 
is  to  be  held  in  a different  town  each 
year.  We  anticipate  a grievous  failure. 

Disappearance  of  the  New  River. — If 
we  can  trust  to  rumour,  this  paradise  of 
cockney  anglers  is  about  to  be  Diked  up 
from  the  “ Head'* *  at  Islington  to  Horn- 
sey, and  Us  place  for  that  distance,  sup- 
plied by  iron  pipes ! It  is  added,  that  tbu 
company  expect  to  be  reimbursed  for  the 
outlay  by  realizing  the  value  of  the  land 
which  the  river,  with  its  banks,  now  oc- 
cupies. The  change,  though  for  the 
better  in  some  respects,  would  be  gene- 
rally regretted  ou  the  whole. 

tluckingham's  Voyage  round  the  Globe. 
— Mr.  Buckingham  is  now  again  on  a pro- 
vincial tour  through  England,  lecturing 
as  he  goes  on  the  East  ludia  Monopoly. 
In  an  address  lately  to  the  people  of 
Sheffirld,  which  town  he  wishes  to  repre- 
sent under  the  New  Reform  Bill,  Mr.  B. 
stated,  that,  “ on  account  of  the  public 
mind  having  been  fixed,  soon  after  thu 
promulgation  of  his  scheme,  on  the  Re- 
volutions in  France,  Belgium,  and  Poland, 
and  afterwards  on  the  great  question  of 
reform,”  he  has  abandoned  bis  intention 
for  the  present — the  public  evincing  no 
desire  to  find  the  means  of  prosecuting  it. 
How  does  this  tally  with  the  statement 
which  he  made  in  Paris,  in  order  to  ex- 
cite the  French  to  emulation,  that  **  the 
scheme  was  so  popular,  that  it  has  be- 
come a National  one  in  England  ?”  We 
suppose  the  notion  has  been  given  up 
qltogether—aud  if  so,  what  has  become 
of  the  subscriptions  ? 

. . F.  H. 
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T NOTTINGTON  SPA,  NEAR  WETMOtiTlT.  * 

.Sir,  — Presuming  t l>a|  the  pages  of 
your  highlv  esteemed  and  wjdely-cireu- 
lating  publication,  the  Mechanics*  Ma- 
gafcine,  are  open  as  a medium  of  com* 
rrmnir&tion  to  the  public  on  matters  of 
chemical  as  well  as  mechanical  scienre, 

1 send  von  an  account  of  a medicinal 
well  in  tins  neighbourhood,  the  proper- 
ties of  which  have  of  late  attracted  a 
good  deal  of  attention. 

In  the  delightful  and  pictnresqne  lit- 
tle vill  of  Nottington,  which  lies  about 
three  miles  north  of  Weymouth,  on  the 
left  of  the  road,  leading  from  that  place 
to  Dorchester,  is  the  mineral  spring  I 
allude  to.  It  is  now  surrounded  by  an 
elegant  and  tasteful  structure,  called 
Nottington  Spa-House,  a sketch  of 
which  accompanies  this  communication, 
.lust  previous  to  entering  the  village  of 
.Broadway,  a road  branches  off  to  the 
left,  which  leads  to  the  Spa-  House,  and, 
.through  the  vill,  passes  to  the  adjoin- 
ing villages.  The  mineral  spring  rises 
on  the  margin  of  the  River  VVey,  close 
by  the  side  of  the  public  road.  The 
River  Wey  itself  originally  appears  only 
about  two  miles  distant  north  of  this 
spot,  in  the  romantic  village  of  Upwey, 
distinguishing  it  as  its  birth-place — the 
Up,  (a  Saxon  word)  or  rise  of  the  VVey 
— and  meandering  through  the  meadows, 
glides  by  and  through  the  villages  of 
Broadway,  Nottington,  and  Hadipole, 
then  falling  into  the  sea,  gives  name  to 
Wey-mouth. 

A mineral  spring  has  existed  in  Not- 
tington for  a period  beyond  tradition ; 
or,  in  other  words,  “time  oot  of  mind  j’* 
and  considerably  more  than  a century 
ago,  its  curative  properties  had  been 
ascertained,  as  we  find  the  celebrated 
chemist  of  those  days,  (Jodfrey,  analysed 
the  water  in  the  year  1719.  and  commu- 
nicated the  result  to  the  Royal  Society. 
Prior  to  this,  its  healing  qualities  were 
accidentally  established  by  an  occur- 
rence somewhat  similar  to  that  to  which 
the  waters  at  Rath  are  indebted  for  their 
notoriety.  A shepherd  was  driving  a flock 
of  sheep  through  the  village  of  Notting- 
ton, many  of  which  were  suffering  under 
a disease  to  which  sheep  are  very  subject, 
termed  the  scab.  As  he  passed  the  spring, 
which  was  contiguous  to  the  road,  and 
open,  as  springs  in  those  days  generally 
wi  re,  on  all  sides,  several  of  the  sheep 
drank  of  the  water,  and,  us  it  formed  a 


small  lake  or  pool,  walking  through  if, 
washed  themselves.  Such  of  the  flock 
as  did  so,  gradually  recovered  and  be- 
came sound.  This  was  attributed,  and 
justly  so,  to  the  virtues  of  this  water. 
Doubtless,  antecedent  to  this  occurrence 
the  efficacy  of  it  was  partially  known  in 
its  immediate  vicinity,  though  limited  as 
to  general  u>e  medicinally.'  The  spring 
was  (from  traditional  . authority)  ihfe 
parochial  or  village  spring,  to  which 
e\ery  one  had  access  in  common-.  TFtte 
circumstance  above-mentioned  was  mat- 
ter of  public  notoriety,  and  afforded 
much  goss«p  at  the  time,.  The  water 
was  occasionally  applied  by  the  uoumion 
people  in  the  neighbourhood  in  crises  of 
eruptions  of  the  skin,  and  in  rlieqmalic 
affections,  with  universal  succession 
more  modern  times  it  has  been  used  with 
great  efficacy  in  chronic  gout,  nervous 
affections,  and  complaints  arising  from 
ohstruujed  or  morbid  secretions,  (as  indi- 
gestion, jaundice,  &c.)  or  from  extreme 
state's  of  debility.  It  invigorates  and  gives 
tone  to  the  system,  acting  as  a tnosl 
powerful  restorative.  As  an  alterative, 
too,  contrasted  with  mercury,  it  deserves 
a decided  preference  in  the  opinion  of 
the  more  eminent  of  the  faculty.  Much 
more  might  he  truly  said,  hut  it  would 
seemingly  savour  of  quackery,  which 
would  he  us  unbecoming  us  it  is  unne- 
cessary. 

V Ti»is  medicinal  water,  owing  to  a want 
of  accommodation,  has  not,  liil  of  late, 
been  so  much  resorted  to  as  it  deserved  ; 
nor  would  it  have  acquired  the  celebrity 
which  it  now  maintains,  but  for  the 
spirited  exertions  and  liberality  of  Mr. 
Thomas  Shore,  the  present  proprietor^ 
The  ancient  spring  before-mention*# 
was,  some  years  ago,  with  a viewtoreiK 
dering  it  a source  of  profit,  inclosed  after 
the  manner  of  a well,  with  the  addi- 
tional security  of  a lock  ami  key  t and 
the  public  were  thus  deprived  of  the 
use  of  it,  except  on  the  condition  of  mak- 
ing a pecuniary  remuneration  to  the 
presumed  owner.  Not  only  was  this  a 
violation  of  a prescriptive  right,  hut  it 
materially  limited' the  use  of  the  water, 
and  restricted  the  knowledge  of  its 
valuable  qualities. 

Near  two  years  ago,  MrJ.  'Thomas 
Shore,  of  Nottington,  had  directed  the 
hank  of  the  River  Wey,  near  his  resi- 
derce,  to  be  repaired.  In  the  progress 
of  the  work,  and  within  a few  feet  north 
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ef  the  original  spring,  between  it  and  the 
river,  the  workmen  accidentally  dis- 
covered another  spring-.  On  examining 
the  water,  Mr.  S.  found  it  possessed  of 
properties  dissimilar  to  common  spring 
water;  and,  as  far  as  he  could  judge, 
very  like  that  in  the  adjoining  well. 
However,  not  relying  too  sanguinely  on 
his  own  opinion,  he  transmitted  a suffi- 
cient quantity  to  Alexander  Barry,  Esq. 
F.  L.  S.  and  Professor  of  Chemistry  and 
Natural  Philosophy  in  Guy’s  Hospital, 
London,  who  analysed  it,  and  ascertain- 
ed its  properties  to  be  as  follows: — 
u Sulphuric,  carbonic,  and  muriatic 
acid,  in  considerable  quantities ; lime  a 
fall  proportion ; magnesia  more  than 
usually  found;  sulphuretted  hydrogen 
in  very  considerable  auantity  ; oxide  of 
iron,  scarcely  a trace.’  On  such  autho- 
rity, Mr.  Shore,  with  a promptitude 
which  reflects  on  him  the  bigliest  credit, 
determined  to  erects  range  of  buildings, 
which  might  afford  the  public  a proper 
and  convenient  opportunity  of  partici- 
* pating  in  the  full  benefit  of  so  valuable 
an  acquisition. 

He  accordingly  built  the  Octangular 
Spa  -House,  as  represented  in  the  en- 
graving, over  the  spring.  This  struc- 
ture evinces  much  taste,  blending  the 
utile  et  dulce  most  conspicuously — com- 


*87 

bining  with  an  elegant  and  spacious 
pump  room  (in  which  are  periodical 
works  and  newspapers  for  the  amuse- 
ment of  visitors')  warm,  cold,  vapour, 
and  shower  marble  baths,  with  appro- 
priate and  suitably-connected  apart- 
ments, sitting,  and  bed-rooms  for  in- 
valids, open  to  the  public  on  exceeding- 
ly moderate  terms,  &c.  &c.  The  public 
appear  properly  to  appreciate  the  boon, 
thus  liberally  offered,  by  a constant  re- 
sort to  the  waters. 

Such  is  the  origin  of  Nottington  Spa- 
House,  and  if  it  meet  with  the  success 
and  support  which  it  deserves — and 
there  is  no  question  but  it  will — the 
benefit  accruing  to  the  public  will  be 
much  more  than  commensurate  with  any 
profit  that  can  possibly  follow  to  the 
owner. 

It  is  worthy  of  remark,  that  the  old 
well  is  of  late  quite  exhausted  and  be- 
come useless.  Mr.  Shore,  for  his  own 
further  satisfaction,  as  well  as  to  entitle 
the  water  of  his  spring  to  the  confidence 
of  the  public,  in  reference  to  its  peculiar 

?|ualities,  has  again  submitted  it  to  Mr. 
terry  for  analyzation,  who  has  lately, 
on  the  spot , completed  another  analysis 
of  it,  which  has  furnished  the  following 
results: — 


Analysis  of  One  Gallon  of  Nottington  Water. 
Specific  Gravity  at  54°  Fahrenheit,  10013. 


Solid  Contents. 


Carbonate  of  lime 
Carbonate  of  magnesia  • 
Sulphate  of  lime 
Sulphate  of  soda 
Muriate  of  soda 
Muriate  of  lime 
Muriate  of  magnesia 
Alumine 
Silex  - 
Oxide  of  iron 
Organised  matter 


Grains. 

- 8*25- 

- 5 00- 

- 2-45* 

- 2*75* 

- 3-69* 

- 3-44* 

- 3-75- 

- 5 00- 

- 005- 

- 007* 

- 005- 


Total  - 34  50- 


It  is  not  a little  remarkable,  and  would 
add  materially  to  confirm  (if  this  were 
needed)  the  valuable  properties  of  this 
spring,  that  on  a comparison  with  the 
analysis,  which  the  learned  Or.  Graves 
made  in  the  year  1792,  of  the  water  in 
the  adjacent  well,  the  result  is  such, 


Gases. 

| tfi  , » I 1*1 1 1 1 -H 

Sulphuretted  hydrogen 
Carbonic  acid 
Nitrogen 


a 7* 


Cub.  in. 
- 10* 

- I* 
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as  to  satisfy  the  most  fastidious  that  the 
quality  of  each,  so  strongly  assimilates, 
as  to  place  it  beyond  a doubt  that  the 
water  is  one  and  the  same,  springing 
from  the  same  identical  source.  The 
learned  physician  just  named,  published 
in  the  year  1792,  an  Experimental  In- 
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LONDON  RRIIK1B  APPROACH  FRO$l  TOOLE Y-STRKET. 

1 « 


jptfrf  iftto  the  ronsfitutht  principles  of 
the  Sulphurous  Water  at  Nottington , 
Vied*  Weymouth ; together  with  Obser- 
vations relathe  to  its  application  in  the 
hire  of  diseases.  Many  other  eminent 
tint!  scientific  individuals  have  occasion- 
ally written  on  the  properties  of  this 
ihlnferad  water,  and  several  have  ana- 
lysed it.'  A list  Of  them  is  subjoined; 
J'  admit  it  is  imperfect,  but  perhaps  tire 
publication  of  this  statement,  mav  elicit 
the  names  of  others  equally  celebrated, 
as  well  as  additional  information  con- 
nected with  the  water  for  the  better  in* 
formation  of  tlife  public. 

ft  may  seem  equally  a matter  of  sur- 
prise anti  regret,  that  with  so  many  con- 
curring testimonies,  such  strong  and 
forcible  recommendations,  this  valuable 
water  should  have  been,  comparatively 
speaking,  bnt  little  known  ana  still  less 
used  t ‘but  the  surprise  will  cease  ( al- 
though the  regret  must  remain)  when 
ft  is  recollected,  that  it  has  arisen  solely 
from  a want  of  decent  accommodation 
for  those  who  have  had  a desire  to  use 
it;  Till  within  the  last  few  months, 


the  water  has  heel*  certainly  hut  pars 
tially- known,  and  sparingly  administered 
to  the  public.  i 

•*  The  arrangements  adopted  by  Air* 
Shorn  at  the  Spa  House,  for  using  th# 
water,  as  well  for  bathing  as  drinks 
tng,  are  equally  liberal  and  convenient. 
Invalids  will  find  every  attention  and 
comfort,  and  convalescents  will  expe- 
rience every  pleasure  * which  rural 
scenery,  added  to  tlie  gratification  of 
inhaling  an  invigorating  beverage,  can 
afford,  - * • v « 

’ What  I have  here  stated,  arises  solely 
from  a desire  that  the  public,  frequent- 
ing Weymouth,  may  know  what  a de- 
sirable acquisition  is  within  their  reach. 
Those  who  visit  this  fashionable  water- 
ing-place for  the  sake  of  the  gaieties  and 
amusements  incident  to  such  a favourite 
resort  of  haul  ton , may  thus  preserve 
their  health ; and  those  who  visit  it  to 
court  and  recall  the  fickle  goddess,  may 
effectually  do  so,  by  having  recourse  to 
this  renovating  fountain  of  Hygeia. 

Yours,  &c.  i 

Viator.  * 


Names  of  Professional  and  other  eminent  individuals  who  have  treated  of  and  analysed 

Nottington  Water. 


The  celebrated  chemist  Godfrey  analyzed  it  in  the  year 
W.  Gumming,  AI  !>.,  treated  on  it 
— Rutty,  of  Dublin,  M.D.,  analysed  it  - * 

J.  Crane,  M.D.,  analyzed  and  treated  on  it  • 

R.  Graves,  M.D.,  ditto  - ■» 

I.  D.  Pickford,  M.D.,  ditto  - 
Alexander  Barry,  Esq.,  F.L.S.,  and  Professor  of  Che- 
. ~ mistry  and  Natural  Philosophy  in  Guy’s  Hospital, 

' , ‘ * London,  analyzed  it 

tr#j mouth,  July  «9,  jail. 


1719 

1740 

1740 

1790 

1792 

1816 


1831 


i i 

< I HE  LONDON  BRIDGE  APPROACH  FROM 
TOOLEY-STREET. 

VJlfr.  J . Tidmarsh,  of  East-place,  Lam- 
beth, has  sent  us  a copy  of  a letter  which 
he  sent  to  the  New  London  Bridge  Cora- 
«, jmittee  on  the  5ih  of  April  last,  remon- 
strating against  the  difficulty  of  the 
lateral  line  of  approach  from  Tooley- 
street  to  the  bridge ; and  he  has  also  re- 
minded us,  that  as  far  back  as  the  18th  of 
f .,4f  jjjwffiMTy  when  this  ap- 
proach was  then  but  in  the  course  of 
jtoiftted.ba t that  difficulty 
in  a letter  which  appeared  in  No.  374  of 
the  Mechanics'  Magazine. 

' We  think  there  is  much  force  in  Mr. 


Tidmarsh's  statements,  and  must  at  once 
allow  that,  in  the  case  of  Tooley-street, 
there  has  been  a great  departure  from 
the  rule  of  convenience  so  generally  fol- 
lowed in  the  new'  approaches.  The  rise 
of  this  road  fron|  the  engine-house,  in 
Tooley-street,  to  the  point  of  junction 
with  the  main  approach  to  tile  bridge,  is 
about  l in  20 — an  ascent  as  severe  as  that 
of  Fish-street-hill — and  then,  after  turn- 
ing into  the  main  road,  there  is.tfofrr- 
the?  ascent  to  the  crown  , of  the  bridge, 
which,  slight  though  it  be, . will  oe 
found  no  easy  matter  t©  a horse,  already 
tired  by  the  previous  hard  pull.  Mr.  T. 
asks,  with  some  significaucy,  whether 
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this  be  “ not  very  like  transferring 
Fish-street-hill  in  the  City,  to  Toolev- 
ativet  in  the  Borough  ?” — “ I have  con* 
suited,”  he  says  in  his  letter  to  the 
.Bridge  Committee,  14  able  and  expe- 
rienced carters,  who  all  agree  that  if  they 
had  to  convey  a heavy  load  up  a hill 
20W  yards  long,  that  rose  18  or  20 
feet  higher  than  the  starting-place, 
if  they  could  go  any  other  way  that  was 
as  good  a road  double  the  distance  or 
more,  to  come  at  the  same  spot,  they 
would  prefer  the  farther  way  and  so 
ease  the  horses  and  save  strength — it 
being  so  much  more  gradual,  ft  is  also 
their  opinion,  that  a load  of  5 tons  (wag- 
gon included,  which  reduces  the  weight 
of  goods  to  about  3£  tons)  will  not  be 
conveyed  up  such  a hill  with  less  than 
5 horses,  unless  they  are  uncommon 
good  ones ; and  that,  in  frosty  and  slip- 
pery weather,  such  a load  will  not  he 
got  up  with  that  power  at  all.”  Mr.  T. 
informs  us,  that  the  difficulty  of  this 
approach  has  been  even  already  found 
out  by  the  carters  who  have  to  convey 
heavy  goods.  44  On  Saturday  last  (Aug. 
13)”  he  says,  “ I stood  for  half  an  hour 
to  see  what  took  place,  and  I counted 
that  16  loaded  carts  and  wdggons  pie- 
ferred  going  over  the  Old  Bridge  from 
Tooley-street,  while  only  7 took  the  road 
over  the  New,  and  some,  no  doubt,  for 
the  mere  novelty’s  sake.”  Mr.  T.  has 
suggested  to  the  Bridge  Committee,  that 
were  a road  made  leading  from  the  Old 
Ship  Inn  in  Tooley-street,  round  by  the 
burial-ground  of  St.  Olave’s  Church,  into 
High-street, Borough,  close  bySt-Thomas’s 
Hospital,  this, — though  a much  longer 
line  of  approach  to  the  New  Bridge  from 
Rotherhitlie — would  be  generally  pre- 
ferred by  heavily  laden  carriages. 

Mr.  Tidmarsh  is  the  same  individual 
who  first  advocated,  through  the  medium 
of  the  Mechanics’  Magazine,  that  in- 
crease in  the  width  of  the  New  Bridge, 
which  has  given  such  generul  satis- 
faction. ’ 


THK  rK!NCin.ES  OP  LOCOMOTION. 

' Sir, — I have  delayed  a reply  to  Sax- 
ula’s  communication,  in  No.  410,  partly 
because  there  is  little  in  it  which  re- 
quires an  answer,  anil  partly  because 
there  is  a kind  of  an  appeal  to  ller.r<>n, 
for  his  assistance  in  solving  the  diffi- 
culties that  I had  placed  before  him; 


and  1 was  willing  to  see  if  Hezron 
would  respond  to  that  call.  I have  only 
to  notice  more  at  large,  one  or  two 
points  which  were  merely  hinted  at  in 
iny  last  communication,  and  this  will 
embrace  all  that  it  will  be  necessary 
to  say  in  answer  to  Saxula’s  ob- 
servations. 

The  case  that  I proposed  and  illus- 
trated with  a diagram  in  No.  4Q3,  page 
135,  bus  proved,  as  I thought  it  would, 
a complete  puzzle  to  Saxula.  It  is  in 
direct  opposition  to  bis  14  theory,”  and, 
therefore,  be  thinks  that 44  it  involves  a 
contradiction.”  It  is  at  least,  he  says, 

44  past  his  comprehension.”  1 proceed 
to  show,  that  it  is  neither  one  nor  the 
other,  and  to  give  him  the  key  to  all 
the  difficulties  presented  to  him  in  that 
diagram.  This  will  also  disclose  to 
him  the  fallacy  on  w'hich  he  has  founded 
bis  tlieorv. 

The  force  of  gravitation  has  been 
chosen  by  Saxula,  as  the  representation 
of  the  various  kinds  of  locomotive 
power.  I took  his  own  exemplar  of 
those  pow’ers,  and  showed,  by  the  dia- 
gram in  question,  that  the  efficiency  of 
even  this  kind  of  force  does  not  depend 
on  its  line  of  direction  being  in  any  par- 
ticular position  relative  to  the  obstacle 
to  be  surmounted,  but  that  it  depends 
on  circumstances  which  he  bad  over- 
looked, and  which  i did  not  explain  in 
my  last  communication.  Gravity  acts 
only  in  a downward  direction,  but  the 
required  effect  is  an  ascendiny  us  well  as 
a forward  motion.  Now  the  circum- 
stances of  the  case  are  such,  that  the 
weight  or  gra\ ituling  force,  has  no  other 
point  to  act  on  in  order  to  produce  this 
effect,  than  the  machine  which  is  to  be 
lifted.  If  it  did  not  constitute  the  actu- 
ating force,  it  would  itself  have  to  be 
raised  along  with  it.  It  is  clear,  there- 
fore, that  in  the  same  time,  it  must  fall 
a greater  distance  than  the  point  of  its 
suspension  is  raised  ; or  rather,  than  it 
would  be  raised,  il  the  machine  were 
otherwise  acted  on.  To  imagine  other- 
wise, would  he  to  expect  that  the 
weight  should  ascend  in  the  air  of  its 
own  accord,  and  produce  the  ascent  of 
other  bodies  besides.  However  power- 
ful the  weight  may  be  in  respect  to  the 
carriage,  it  is  impossible  that  it  can 
raise  it  over  an  obstacle,  unless  it  has 
not  merely  a relative  motion  downwards 
that  is,  in  respect  to  the  machine ; but 
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an  absolute  one,  that  is,  in  respect  to  the 
earth,  wherein  only  its  force  exists. 
Let  Sax u U draw  the  diagram  .in  the 
position  represented  at  page  135,  that 
is,  with  the  wheels  on  the  ground  ; let 
him  repeat  it  in  a few  intermediate  po- 
sitions,  until  - both  the  wheels  have 
ascended  perpendicularly  over  their 
respective  obstacles ; he  will  then  find, 

• that  the  point  k of  the  lever  kc , has 
described,  in  respect  to  the  earth , a curve 
dotcnwards  towards  the  right  hand  ; but 
that  tire  point  from  which  the  weight 
o is  suspended,  has  traced  a curve  up - 
wards  in  the  same  direction.  These 
curves  are  independent  of  the  respective 
portions  of  circles  which  the  points  de- 
scribe  in  respect  to  the  machine  from 
their  common  centre  c.  It  is  unne- 
cessary to  tell  Saxula,  that  a weight 
suspended  from  the  latter  point  cannot 
produce  ascetidiny  locomotive  effect.  It 
would  have  to  produce  motion,  as  its 
point  of  action , in  a direction  directly 
contrary  to  that,  in  which  alone,  it  ne- 
cessarily moves.  Such  also  would  be 
the  case,  if  it  were  suspended  from  any 
other  point  of  the  machine,  if  under 
similar  circumstances.  Thus  Saxula 
has  placed  his  weight  on  a short  crank 
behind  the  obstacle  to  be  surmounted ; 
and  because  in  the  given  situation  it  is 
utterly  incapable  of  producing  ascend- 
ing locomotion,  and  because  it  has  a 
particular  position  relative  to  a supposed 
fulcrum  on  the  ground,  he  infers,  not 
only  that  every  weight  acting  ultimately 
on  this  point  must  be  inefficient,  but 
also  every  other  kind  of  force  or  pres- 
sure. We  see  here  the  fallacy  of  draw- 
ing a too  general  conclusion,  from  a par- 
ticular and  limited  case;  for  1 have 
shown  by  the  diagram  in  question,  that 
it  may  he  so  contrived,  that  a weight 
(m)  acting  ultimately  on  this  point  ( d ) 
shall  produce  ascending  locomotion, 
though  the  same  weight,  or  any  other, 
however  great,  will  have  no  effect  if 
acting  directly  at  that  point  ; proving, 
that  the  necessity  of  the  line  of  force 
falling  behind  the  obstacle  to  he  sur- 
mounted, is  a mere  conceit  of  Saxula’s ; 
and  that  the  inefficiency,  in  this  position, 
and  thus  applied,  of  the  particular  kind 
of  force  which  he  has  selected  as  an  ex. 
emplar  of  all  other  forces,  is  owing  to 
circumstances  of  which  he  seems  not  to 
have  had  any  perception, 
hut  probably  .Saxula  will  require 


more  proof,  as  to  the  practicability  of 
locomotion  being  produced  in  the  way 
pointed  out.  He  says,  44  that  the  point 
</,  of  the  lever  a b,  cannot  come  upward 
and  go  downward,  the  same  extent,  by 
the  same  force,  at  the  same  lime.”  Here 
Saxula  loses  sight  of  the  distinction  be. 
tween  absolute  and  relative  motion,  in- 
deed he  is  not  very  fond  of  distinctions, 
and  is  apt  to  call  them  * verbal."  The 
point  d is  moved  upward  as  it  respects 
the  earth,  but  downward  as  it  respects 
the  machine.  In  regard,  however,  to 
tiie  correct  theory  of  locomotion,  1 can 
do  little  more  at  present  than  refer  him 
to  the  diagram  that  I gave  at  page  90, 
No.  396,  and  to  the  observations  which 
accompany  it.  The  controversy  mainly 
rests  on  this  point,  whether  the  fulcrum 
is  on  the  machine,  or  on  the  ground?  I 
perceive,  by  your  last  number,  liial  one 
of  your  correspondents,  44  Trebor  Va- 
lentine,** agrees  with  me  in  asaerting, 
that  the  axle  of  the  wheel  is  the  fulcrum 
on  which  the  crank  acts,  to  produce 
rotary  motion ; but  he  has  omitted  to 
say,  whether  this  is  amongst  the  loco- 
motive knowledge  which  he  acknow- 
ledges that  lie  has  gained  from  the 
ages  of  the  Mechanics’  Magazine.  1 
ave  stilted  elsewhere,  that  on  this 
point,  or  rather  its  analogous  one — the 
rowing  of  a boat,  all  the  authorities 
are  against  me.  I can  no%v,  by  impli- 
fioatiou,  adduce  one  authority  in  my 
favour,  it  is  Emmcrson.  I give  tbe 
passage,  isolated  as  1 found  it,  in  the 
Mechanics'  Magazine,  vol.  10,  page 
195,  for  1 have  not  his  principles  of 
Mechanics  to  refer  to.  *4  If  any  ma- 
chine is  to  be  moved  by  the  help  of 
levers,  wheels,  &tc  ,~and  if  the  power 
that  moves  it,  acts  within  the  machine, 
and  exerts  its  force  against  some  ex- 
ternal object,  then  the  force  applied 
within,  to  move  the  machine,  will  be 
just  the  same  as  if  the  machine  was  at 
rest,  and  the  object  was  to  he  moved — 
supposing  the  object  to  be  as  easily 
moved  as  the  machine." 

Now,  Saxula  will  admit,  indeed  he 
has  admitted,  that  if  the  machine  is  at 
rest  and  the  object  is  to  be  moved,  the 
fulcrum  is  on  the  machine.  But  Em- 
merson  says,  that  the  case  is  just  the 
same  when  the  machine  is  moved,  if  the 
ower  that  moves  it  be  within,  ergo,&c. 
f Saxula  can  once  be  brought  to  un- 
derstand, that  the  fulcrum  is  on  the 
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axle  W'tffc  ttti&i;'1  U ’wWl  n5  TOngCr*1 
perriire  that  thtre  i*  any  difflflnltjr  in 
producing  a progressive  ascehding  mo- 
tiorr,  either  by  the  weight  m,  or  the' 
siJWng  at  rf  In  order,  however,  to  as-? 

V J ■*  * ¥ ♦ 


stst  Birti  Vo  decide  thUl  point  By  expert  \ 
ment,  in  which  he  appears  to  have  heeii^ 
very  unsuccessful,  I will  ’describe  a 
method  hv  which  he  may  easily  accom- 
plish it.  ’ * ‘ * 


• .*  *** 


***** 


u 4* 


' A BCD  is  a piece  of  Board  to  he  laid  on 
a table  ; ab>  *e,  and  cp%  are  thin  slips  of 
wood,  to  be  pinned  loosely  to  each  other 
at  a and  c,  and  linnly  to  the  piece  of 
hoard  at  b and  p,  so  as  to  aet  together 
like  ,a  parallel  mie ; ac  will  represent  the 
frame  of  the  machine,  and  ab  and  cp  two 
spokes  of  the  wheels.  They  are  pinned 
to  the  board  at  each  apex  of  the  obstacles 
b and  p,  in  Order  to  avoid  the  necessity  of 
loading  the  frame  of  the^nachipe'fpr  the 
sake  of  pbtaimng , adhesion ; also  the 
difficulty  of  proportioning  that  load  to  the 
spring  or  power,  and  of  dividing  It  pro- 
perly between  the  fore  and  hind  wheels. 
U can  thus  be,  experimented  on.  in  an 
horizontal  position,  yviiilst  the  movement 
is  precisely  the  same.  Xet  him,  now  apr 
ply  a piece  of  bent  whalebone,  as  a spring, 
between  the  points  d and  t,  and  be  con- 
vinced that  a po*ver  thus  applied  is  capa- 
ble of  carrying  the  fulcrum  « to  a posi- 
tion perpendicular  to  the  apex  of  the  ob- 
stacle b.  Again,  let  him  put  his  finger  to 
the  point  k of  the  lever  Ac,  aud  his  thumb 
tu  tlUydgc  qf.  the  board  at  F ; let  him 
exert  a trifling  pressure*  and  be  con- 
vinced that  a weight  applied  at.  that 
point,  the  action  of  which  will  thus  he 
exactly  represented,  will  move  the  ma- 
chine upward  and  forward,  find  not  back- 
ward, as  he  supposes.  Let  him  also  ap- 
ply his  finger  and  thumb  to.  the  points  r 
aud  G,  and  find  that  he  will  fad  of  pro- 
ducing any  other  than  a retrograde  effect ; 
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but  that  if  he  apply  them  to  the  points  t 
and  sy  an  ascending  locomotion  will  be 
produced,  as  before ; showing  the  differ 
enee  between  forces  whose  points  of  ref- 
action ate  within  and  without  the  raa- 
chine.  The  whole  of  this  little  apparatus 
can  be  made,  and  the  experiments  per- 
formed, in  half  an  hour,  and  isslherefort 
within  the  reach  of  all  your  readers.  A; 
few  cursory  remarks,  and  [ have  done. 

Mr.  Chapman's  observations  on  Siuttt* 
la’s  theory  are  not  exactly. what  be  in- 
tended they  should  be— clear  and  com- 
prehensive. Saxula  has  very  acutely  and 
satisfactorily  answered  them.  ,,l  am 
sorry  to  find  that  Saxula  continues  un- 
convinced of  the  fact,  that 
the  oar  is  in  the  boat  aud  not  in  . the 
water,  though  the  contrary  is  certain lj4 
the  generally  received  opinion,  m i say  i 
am  sorry*  because  considered  that,  he 
was  quite  competent  to  appreciate  the 
force  of  my  reasoning  on  this  pqinf  jn 
Nos.  40*2  and  403.  ©an  add  uoUdug, 
td  give  further  effect  to  what  I have  them 
Stated.  He  says,  that  whilst  the  waief 
moves  faster  than  the  boat,  the  1 ulcruM* 
is  in  the  boat,  and  the'qgvgtlgnfejflpTlfc 
tir*i  class  f but  the  moment  the  boat 
moves  faster  than  the  water,  the  fulcrum 
drifts  to  the  water,  and  the  oar  becomes 
a lever  of  the  .^second  class,  l.mermy 
wish  to  ask  him  wher^lhi^igiiipva^ 
when  the  water  and  the  boats  mo* ©.with 
equal  velocity  T The  distinction  of  tbiee 
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orders  in  the  lever  is  of  a trifling  hind, 
and  of  little  use.  Of  what  order  is  a 
lever  bent  to  a right  angle,  having  the 
fulcrum  at  the  angle?  The  principal 

goiut  of  inquiry  is,  where  is  the  fulcrum? 

axula  asks,  is  it  not  at  the  quiescent 
point,  or  place  of  least  motion,  and  re- 
quires an  answer  without  circumlocution 
— a plain  yes  or  no.  I answer  both  yes 
and  no — yes,  as  to  its  being  at  the  quies- 
cent point ; and  no,  as  to  its  being  at  the 
place  of  least  motion,  for  if  quiescent,  it 
nas  no  motion.  Perhaps  he  means  the 
motion  of  the  whole  lever  relative  to 
tome  other  object,  and  not  its  angular 
motion.  If  so,  1 again  answer  no,  as  to 
its  being  at  the  place  of  least  motion,  for 
this  may  be  any  where  and  every  where 
according  to  circumstances,  particularly 
as  to  the  direction  in  which  the  lever  is 
worked.  These  distinctions  will,  I fear, 
annoy  and  perplex  him,  and  be  consider- 
ed as  another  specimen  of  my  “ fine- 
drawn ideas but  he  may  rest  assured, 
that  no  progress  can  be  made  in  science 
with  vague  and  ill-defined  ideas.  There 
is  no  broad  and  royal  road  to  accurate 
knowledge.  1 think  1 have  now  ex- 
hausted the  subject,  and  1 appeal  to  the 
Editor,  whether  any  thing  further  can 
reasonably  be  expected  from  me.  In- 
deed, I nope,  from  the  candour  which 
Saxula  has  hitherto  displayed,  that,  to 
use  his  own  words,  “ he  will  render  it 
needless,  by  being  candid  enough  to  say 
that  he  has  mistaken  his  position.** 

Yours,  &c. 

Benjamin  Cheyerton. 

P.  S.— Your  indefatigable  and  valua- 
ble correspondent,  Mr.  Baddeley,  bus,  in 
No.  398,  referred  to  the  muoh  greater  fa- 
cility with  which  a carriage  can  he  mov- 
ed at  the  wheel  than  at  the  pole.  He 
will,  with  a little  attention  to  the  subject, 
perceive,  that  a power  of  double  the  me- 
chanical advantage  is  used  in  the  former 
than  in  the  latter  case.  There  may  per- 
haps be  a little  hesitation  in  admitting 
this,  from  the  consideration,  that  the 
power  is  exerted  in  a circular  direction, 
or  rather  at  a tangent  to  the  periphery  of 
the  wheel,  over  a space  no  greater  than 
the  axle  or  resistance  is  moved ; but 
then  he  loses  sight  of  the  fact,  that  the 
-body  of  the  man  so  exerting  a power, 
moves  also  with  the  same  actuating  force, 
over  the  same  distance  in  a straight-for- 
ward direction,  as  the  hand  does  in  a 
tangential  one.  Thus  them  is  a power 


acting  in  the  same  tfttte,  over  a space 
double  that  in  which  the  resistance  mover, 
but  not  so  if  applied  at  the  pole  of  the 
carriage.  The  two  cases  may  be  repre- 
sented by  a line,  with  a weight  suspend- 
ed to  it,  passing  over  a fixed  pulley,  and 
wound  round  the  wheel  of  a carriage  in 
one  case,  and  attached  to  its  axle  in  the 
other.  Mr.  Baddeley  will  see  at  once, 
that  a one  and  a two-pound  weight  will 
he  equally  efficient  in  the  respective 
cases,  but  that  they  will  descend  different 
distances.  1 take  this  opportunity  of 
thanking  Mr  Baddeley  for  his  obliging 
answer  to  my  inquiry  relative  to  the  air- 
chamber  of  fire-engines. 

B.  €. 

« a 

! . 

PROPORTIONS  OF  S¥BAlf-E|l<fll*E3.l 

I 

Sir, — Wbeu  differences  of  opinion  ex- 
ist on  important  subjects  between  writers 
of  reputation,  it  is  a matter  of  great  con- 
sequence to  ascertain  which  is  wrong, 
especially  when  the  subject  is  one  of 
such  consequence  as  M the  proportions  of 
the  parts  of  steam-engines. 

It  would  appear  impossible  to  raise  a 
question  respecting  the  size  of  the  air- 
pump  of  a condensing-engine,  and  yet  I 
find  two  statements  so  much  at  variance 
with  each  other,  that  I submit  to  yon 
whether  it  would  not  be  as  well  to  insert 
the  following  in  the  Mechanic’s  Ma 
gazine. 

Tredgold,  in  his  work  on  the  steam- 
engine,  page  205,  article  415,  states,  that 
“ the  air-pump  shuuld  he  one  eighth  the 
capacity  of  the  cylinder  or  half  the  dia- 
meter, and  half  the  length  of  the  stroke, 
and  the  condenser  should  be  of  the  same 
capacity,”  and  at  page  177,  article  350, 
says  that,”  the  usual  proportion  in  Boul- 
ton and  Watt’s  practice,  is  one  eighth;** 
Now,  turn  to  w Brnnton’s  Compendium 
of  Mechanics,”  page  122,  and  you  will 
find  under  the  head  of  Air-pump,  that 
u the  solid  contents  of  the  air-pump  is 
equal  to  the  fourth  of  the  solid  contents 
of  the  cylinder,  or  when  the  air-pump  is 
half  the  length  of  the  stroke  of  engine, 
its  area  is  equal  to  half  the  area  of  cy- 
linder— that  the  condenser  is  generally 
equal  in  capacity  to  the  air-pump,  but 
when  convenient,  it  ought  to  be  more, 
&c.” 

Both  are  explicit — Which  is  ri£hl  ? 
In  Roberts’s  Tables,  you  will  find  similar 
proportions  to  those  given  by  Brunton. 
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These  works  are  recent  ones ; and  if  . 
errors  exist  in  them,  discussion  on  them 
in  your  valuable  journal  will,  no  doubt,, 
elicit  much  useful  information.  Prac- 
tice is  better  than  theory — therefore,  I 
would  suggest  to  such  of  your  corre- 
spondents, as  may  favour  us  with  inform- 
ation on  the  subject,  to  lay  before  your 
readers  the  proportions  of  engines  that 

III'//  IflaWw  \ >rv  i 

bvrtvitp^.T  *)jf?  n * * 


have  been  some  time  at  work  with  such 
results  of  performance  as  they  can  ob- 
tain. I have  lately  seen  an  engine  byj 
Humble  and  Co.,  of  Leeds,  with  a cy- 
linder 10  inches  diameter,  and  the  atr- 
pump  10$,  and  half  the  stroke  of  the^ 
cylinder. 

Yours,  &c.  J.  B.  \ 

tup 

*•’  *»*'•(!£  1 ,03  W era  1(1  E — 

* ■ ir  j frjM  wr  <i  sa  Dit/i 

> •t1:  •}:  u -is  von  bna  ftaiotr  Jttito 


The  above  engraving  represents  the 
principal  front  ot  a pumic  establishment 
of  great  magnitude  and  utility,  which  is 
on  the  point  of  being  completed  in  the 
neighbourhood  of  Bclgrave-square  ; and 
is  likely  to  hold  in  future  a prominent 
place  among  the  “ Sights  ot  Lon- 
don.” It  is  called  the  Pantechnicon — a 
word  of  Greek  formation,  signifying  that 
it  is  a repository  of  all  sorts  of  arts  and 
manufactures ; but  perhaps  the  specific 
.objects  of  the  establishment  would  be 
better  expressed  were  it  styled,  in  plain 
English,  The  Warehouse  Bazaar.  It 
is  principally  intended  to  supply  what 
no  other  existing  establishment  in  the 
■metropolis  is  capable  ot  doing,  a place 
of  deposit  for  carriages,  household  fur- 
niture, and  other  bulky  articles  ; where 
they  may  either  remain  in  safe  keeping 
merely,  (as  in  the  case  ot  families  leav- 
ing town),  or  be  favourably  exhibited 
for  sale.  When  >ve  went  over  the  esta- 
blishment, a tew  weeks  ago,  there  were 
already  several  hundreds  of  carriages 
collected  under  its  roof : exhibiting  in 
their  variety  and  splendour  a scene  ot  it- 
self well  worthy  of  a visit.  But  besides 
the  galleries  for  litis  purpose,  there  arc  to 
be  ranges  ot  shops  (as  in  other  bazaars) 


for  the  exhibition  and  sale  of  lesser  arti 
cles  of  every  description  ; picture,  read- 
ing, and  auction  rooms ; cellars  for 
warehousing  wines,  &.c. 

The  establishment  consists  of  two  di- 
stinct buildings,  the  north  and  south,  si- 
tuated on  opposite sidesof  Motcomb-street. 


North  Building . 

The  front  elevation  of  this  building  is 
exhibited  in  the  engraving  prefixed  to 
this  notice;  it  is  in  the  Doric  style,  and 
possesses  breadth  and  boldness  at  least, 
if  not  elegance.  The  building  is  no  less 
than  500  feet  in  length,  hut,  in  conse- 
quence of  its  having  been  erected  on  an 
irregular  piece  of  ground,  the  width  is 
neither  uniform  nor  proportional,  being 
in  front  93  feet,  and  averaging  through- 
out only  60.  The  front  of  this  building 
is  occupied  by  the  Reading  Room,  Auc- 
tion Room,  and  other  offices;  behind 
which,  and  separated  from  them  by 
strong  brick  walls  and  iron  doors,  are 
four  immense  galleries  for  the  exhibition 
of  carriages,  raised  on  cast-iron  pillajs, 
and  connected  by  stone  staircases.  Be- 
tween the  iron  pillars  of  one  floor,  ami 
those  above  or  below,  there  are  cast-iron 
boxes  for  receiving  and  connecting  the 
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girders,  by  which  means  a complete  iron’ 
support  is  produced  from  the  ground  to 
the  roof.  The  whole  of  the  ceilings, 
moreover,  are  lathed  with  iron  (nail) 
rods,  and  covered  with  a composition 
which  we  are  assured  will  resist  the 
strongest  lire,  and  will  not  crack  or  fall 
down  if  water  he  thrown  against  it  while 
hot.*  The  boarded  floors,  too,  are  co- 
vered with  iron  plates,  5 lbs.  to  the  foot 
superficial,  which  are  laid  upon  felt,  in 
order  that  the  underside  of  the  iron  may 
be  preserved  from  rust.  And  finally,  all 
the  chimney  flues  are  provided  with 
Smith’s  Patent  Metallic  Lining.  lu  short, 
iron  and  stone  predominate  everywhere 
(of  the  former  nearly  500  tons  have  been 
already  used) ; but  little  wood  work  is  left 
exposed,  and  that  only  in  situations, 
where,  in  the  event  of  fire,  it  could  afford 
no  material  facility  to  the  spreading  of 
the  flames ; and  thus  the  w hole  of  this  im- 
mense building  is  rendered  as  nearly  fire- 
proof as  possible.  The  principal  part  of 
the  light  for  the  carriage  department  is 
obtained  from  sky-lights,  three  of  which 
are  each  30  feet  square. 

South  Building . 

This  division  of  the  Pantechnicon  has 
two  fronts;  one  about  117  feet,  and  the 
other  about  112  feet  in  length.  The 
basement  contains  toe  cellaring  for  the 
warehousing  of  wines  in  any  quantities. 
The^gropml  floor  is  divided  by  two  gal- 
leries on  each  side  of  which  are  shops 
similar  to  those  in  Arcades.  A cor- 
ridor, in  the  middle  of  the  building, 
connects  the  two  galleries.  Above  the 
shops  are  two  other  floors  for  bazaars ; 
each  of  which  consists  of  one  room  of 
lofty  dimensions  in  four  divisions — three 
of-  which  are  to  be  connected  by  bridge- 
ways*  crossing  the  north-ends  of  the  gal- 
leries. The  western  gallery  is  about 
105  feet  long,  and  the  eastern,  115  feet 


Not  the  least  remarkable  thing  con- 
nected with  this  immense  establishment 
is  the  fact,  that  it  owes  its  existence  to 
the  enterprise  of  a single  individual— 
|Mr.  Seth  Smith,  Builder  (the  same  gen- 
leinan  who  is  the  patentee  of  the  metal- 
c chimney-lining.)  We  trust  so  much 
public  spirit  will  not  go  without  the 
reward  which  it  merits.  Mr.  S.  has 
been  assisted  in  the  planning  and  con- 
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strnction  of  the  building  by  Mr.  Jop- 
ling,  architect,  to  whose  professional 
abilities  it  does  altogether  great  credit. 


PROFESSIONAL  SURVEY  of  the  old  and 
NEW  LONDON  BHIDGEb.” 

( Second  Notice 

The  description  given  in  this  “ Sur- 
vey” of  the  new  bridge,  in  its  complete 
state  is  very  ample,  and  conceived 
throughout  in  terms  of  high  admiration. 
We  snail  extract  such  passages  as  are 
likely  to  present  most  novelty  to  our 
readers : — 

“ It  would  be  to  describe  but  feebly 
the  merits  of  this  structure,  were  we  to 
say,  that  Tt  is  greatly  superior  to  any  of 
its  fellow-bridges  o\cr  the  Thames.  Wo 
do  not  think  if  lias  its  rival  in  the  world. 
Never  have  we  seen,  or  hoard,  ol  a bridge 
which  at  mice  sati-tied  so  completely  po- 
pular taste,  and  the  demands  of  science. 
We  have  viewed  it  in  every  variety  of 
aspect,  and  seen  only  more  and  more 
cause  for  the  most  unqualified  admira- 
tion. Not  a single  blemish, — not  a single 
incongruity, — uut  a single  superfluous 
ornament, — nay , not  nay  thing  whatever 
ot  the  nature  ol  mere  orimmant, — intrudes 
itself  on  the  eye.  You  behold  realized 
the  perfection  of  proportion,  and  the  true 
greatness  of  simplicity.  You  see  nnd 
feel,  at  once,  that  it  is  a structure  about 
which  all  men  must  be  agreed,  and  will 
continue  to  agree,  to  the  end  of  lime. 

“ The  bridge  consists  of  five  semi- 
elliptical  arches.  The  least  of  the>e  is 
larger  than  the  largest  stone  arch  of  this 
description  ever  before  erected.  The 
centre  one  is  152  feet  In  span,  with  a rise 
above  high-water  mark  of  29  feet  6 
inches  ; the  two  arches  next  the  centre 
are  140  feet  in  span — rise,  27  feet  6 
inches;., Muo  two  abutment-arches.  ISO 
feet  iu  span— rise,  24  feet  0 inches.  A 
few  years  ago,  Blacklriars  and  Waterloo 
Bridges  were  considered  the  largest  el- 
liptical stone-bridges  ever  known;  but 
the  centre-arch  of  the  one  is  less  by  one- 
half,  and  that  of  the  other  by  one-fourth, 
than  the  centre-arch  of  New  London 
Bridge. 

“ I’hc  piers  which  sustain  those  noble 
arches  are  of  a rectangular  form,  and 
perfectly  solid,  but  without  the  slightest 
appearance  of  heaviness.  The  great  di- 
minution in  the  total  quantity  of  masonry, 
effected  by  the  adoption  of  the  scmi-ellip- 
tical  curve  in  the  arches,  has  enabled  the 
architect  to  reduce  the  piers  in  thickness 
much  beyond  the  usual  proportions.  In 
Westminster  Bridge  the  thickness  of  the 


PROFESSIONAL  SURVEY  OP  THE  OLD  AND  NEW  LONDON  BRIDGES.  395  . 


piers  is  about  one-fourth  ihe  span  of  the 
arches  ; in  Blackfriarstabout  one-fifth  ; in 
New  London  Bridge  leas  than  one-sixth. 
The  bases  of  the  piers  are  of  a circular 
cone-topped  form,  and  project  boldly  into 
the  strenm,  harmonizing  well  with  the 
waring  line  of  the  water,  nnd  breaking, 
with  admirable  effect,  the  impression  of 
tameness  that  would  otherwise  have  re- 
sulted from  the  rectangular  shape  and 
rigid  plainness  of  the  shafts. 

“ A simple  modillion  cornice  runs 
along  the  upper  part  of  the  bridge, — 
marking  externally  the  lioe  of  the  road- 
way,— and  is  surmounted  by  a close  para- 
pet, which  recedes  in  two  elevations, 
like  the  scamilli  of  the  nncients.  When 
it  was  first  known  that  the  bridge  was  not 
to  have  an  open  balustrade  as  usual,  ait 
apprehension  was  generally  expressed 
that  the  effect  of  the  plain  double  block- 
ing course  would  be  dull  and  heavy  ; but 
now  that  people  see  what  the  effect  really 
is,  we  hear  of  nobody  being  of  this  opi- 
nion. It  forms,  indeed,  one  of  the  most 
effective  of  those  features  of  simplicity, 
which  characterize  the  bridge  ; for,  not- 
wfshstanding  the  preference  which  has 
been  generally  given  to  open  balustrades 
in  bridges,  the  truth  is,  there  is  but  little 
uaturai  accordance  between  pigmy  pillars 
and  gigantic  piers, — small  peep-holes, 
and  lo'ty,  wide-spreading,  arches.  The 
parapet  is  only  four  feet  high,  so  that 
passengers,  though  they  cannot  look 
through,  can  look  over,  with  ease. 

**  The  line  of  the  roadway,  or  upper 
surface  of  the  bridge,  is  a segment  of  a 
very  targe  circle  ; the  rise  being  only 
about  1 in  13*2.  The  two  inches  of  addi- 
tional height  which  were  given  to  the 
abutment-arches,  by  the  advice  of  the 
present  Mr.  John  Rennie,*  have  helped  to 
flatten  this  line  considerably  ; and,  no 
doubt,  this  was  the  chief  object  which 
Mr.  Rennie  had  in  view. 

The  abutments  are  each  73  fret  wide 
at  the  base,  and  radiate  backward,  so  as 
to  meet  the  thrust  of  the  bridge  with  the 
best  advantage.  Alongside  of  them  are 
two  straight  flights  of  stairs.  2*2  feet  wide, 
which  lead  to  and  Irom  the  water. 

“ So  just  have  been  the  calculations,  on 
which  the  relative  bearings  of  every  part 
of  this  bridge  have  been  adjusted,—  and 
with  such  exactness  has  every  stone  been 
shaped  and  placed,  according  to  the 
workinsr  plans,— that  the  sinking  which 
takes  place,  in  all  such  structures.  Ims 
been,  in  the  present  instance,  unprece- 
dentedly small.  The  centre  arch  has 
only  sunk  2 inches;  those  next  to  it  ; 
and  the  nbutmeut  arches  2 The  sinking 

• Now,  most  detcrvtUly,  Sir  Joliu  Keutiic. 


of  Waterloo  Bridge,  which  was  thought, 

at  the  time,  to  be  wonderfully  small,  was 
five  inches/* 

A very  high  character  is  given  of  the 
late  Mr.  Uennic,  the  designer  of  the 
bridge : - 

“ Mr.  Rennie,  whose  plan  of  a new 
bridge  was  preferred  by  the  Coipo- 
ration — so  justly  preferred,  in  our  opi- 
nion— and  specially  ordered  by  the  Act 
of  Parliament  to  be  followed,  died  before 
the  first  steps  were  taken  to  carry  it  into 
effect.  Unhappily  for  that  art,  with 
some  of  the  noblest  monuments  of  which 
his  name  is  identified— unhappily  for  that 
country  which  he  so  greatly  embellished 
by  his  labours,  he  was  snatched  away  by 
the  hand  of  death,  while  yet  in  ail  the 
vigour  of  his  faculties.  His  merits  as  an 
architect  have  been  questioned  ; but  now 
that  time  must  have  gathered  to  oblivion 
nearly  all  the  envy  aud  enmity  with 
which  his  professional  success  was  re- 
garded by  his  contemporaries  (we  say 
“ nearly  all,**  for  there  are  men,  as  there 
are  women,  of  a certain  age,  who  never 
forget  lost  opportunities) — now  that  days 
and  years  enough  have  elapsed  to  enable 
every  one  to  contrast  the  employments 
heaped  upon  him,  with  their  actual  and 
enduring  results, — we  may  assert,  with- 
out much  fear  of  contradiction,  that  there 
never  was  a high  reputation  more  fairly 
earned.  It  owed  its  rise  nud  arowth 
neither  to  lucky  accident,  nor  trucculent 
artifice.  Talent,  industry,  prudence,  per- 
severance,— boldness  of  conception,— 
soundness  of  judgment, — and  habits  of 
untiring  application,  — these  were  th« 
elements  of  the  good  fortune  of  John 
Rennie.” 

An  interesting  sketch  of  the  particu- 
lars of  Mr.  Rennie’s  life  is  given,  by  way 
of  note,  to  the  passage  we  have  iast 
quoted  : — 

The  “Survey”  closes  with  some 
strong  remarks  on  the  prohahle  effects 
of  the  removal  of  the  old  bridge  ou  the 
navigation  of  the  river.  The  following 
extracts  exhibit  some  new  facts. 

“ It  will  be  recollected,  that  It  was  in 
order  to  compensate  for  the  additional 
obstruction,  arising  from  the  coffer-dams 
employed  in  the  erection  of  the  new 
bridge,  that  two  arches,  on  each  side  of 
the  old  bridge,  were  converted  into  one. 
Of  course,  now  that  these  coffer-dams 
have  been  all  removed,  the  river  ha,s  the 
lull  advantage  of  the  additional  wid^ 
which  this  conversion  gave  to  t lie  ancient 
water  way.  Now,  maik  the  result, — 
the  fall,  at  the  bridge,  has  been  already 
reduced  fifteen  inches,  and  the  water,  at 
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spring  tides,  rises  ,two  feet  higher  thau . 
4 ever  did  before. , If  such  an  effect  has 
been  produced  by  so  partial  a diminution 
of  the  ancient  dam,  what  may  not  be  ex- 
pected when  it  is  reduced  altogether? 
Even  before  the  dam  was  lessened,  it 
was  unable  to  prevent  high  spring  tides 
attaining  an  elevation  above  bridge, 
greater  than  the  walls,  on  either  side  of 
the  river,  could  withstand,  — such  a 
spring  tide,  for  example,  as  that  of  the 
28th  December,  1821,  when  the  whole  of 
the  up-country  was  so  flooded,  that  boats 
were  the  only  means  of  communication, 
where  boats  had  never  been  seen  before, 
time  out  of  mind.  We  have  no  disposition 
to  be  alarmists ; but  we  think  the  most 
sober-minded  must  be  startled  by  such 
facts  as  those.  We  hope  they  will  yet 
be  well  considered,  before  so  powerful  a 
river  as  the  Thames  is  let  entirely  loose 
from  its  ancient  bonds,  on  its  low-laying 
and  comparatively  unprotected  shores; 
peopled  and  occupied,  as  they  have  been, 
in  the  full  confidence  that  as  the  river  had 
been  for  centuries,  so  it  would  be  allowed 
to  remain.** 

* • • 

» 

« 

*■  44  But  the  injury  that  may  result  from 
the  danger  in  the  flaw  of  the  tides  consti- 
tutes, as  we  have  seen,  only  one  view  of 
the  case  ; that  which  is  anticipated  from 
the  change  in  the  ebb,  is  of  scarcely  less 
magnitude.  The  nnvigation  suspended 
for  an  hour  or  two  every  tide  ; the  foun- 
dations of  all  the  other  bridges  over  the 
river,  and  of  many  of  the  wharfs  and 
houses  on  its  banks  undermined ; the 
quantity  of  pestilential  mud  prodigiously 
increased; — such  are  a few  of  the  conse- 
quences which  wo  are  taught  to  expect 
will  result  from  the  scouring,  or  rather 
dredging,  velocity  given  to  the  ebbing 
tide,  and  the  entireacss  of  the  overflow  at 
each  ebb.  And  though  these  are  effects 
which  must,  from  their  nature,  be  slow  of 
demonstrating  themselves,  there  are  not 
wanting,  even  now,  very  sure  indications 
of  their  approach.  We  have  seen  that, 
through  the  partial  widening  of  the 
waterway  of  the  old  bridge,  the  scouring 
process  has  been  already  commenced,— 
nay,  has  gone  on  to  a considerable  ex- 
tent ; the  fall  has  been  lessened,— that  is; 
the  dain  has  been  cut  down,  to  the  extent 
of  fifteen  J'eet.'* 

We  committed  a slight  mistake  last 
week  in  giving  the  title  of  this  pam- 
phlet, ill  consequence  of  our  having 
seen  a proof  copy  of  it  only.  It  consists 
of  48 — not  36 — pages ; and  instead  of  a 
tiguette  portrait  of  Mr.  Hctinie,  we 


have  an  extremely  good  likeness  of  him 
in  a separate  plate,  fronting  the  title- 
page.  The  cheapness  of  the  pamphlet 
is,  even  in  these  days  of  cheap  publish- 
ing, extraordinary.  It  is  not  often  that 
three  closely-printed  sheets  of  letter- 
press,  with  wood  cuts  interspersed;’ thir- 
teen illustrative  plates,  and  a portrait, are 
to  be  had  for  hulf-a-crown. 


A BRIEF  ACCOUNT  OF  THE  FIRE-ENGINE 

ESTABLISHMENT  IN  THE  1 CITY'  OP‘ 

' EDINBURGH. 

M | y 

Sir, — The  very  defective  state  of  the 
means  of  extinguishing  tires  inf  Edin- 
burgh, had  for  some  time  attracted  no- 
tice ; but  the  public  attention  was  more 
particularly  called  to  it  in  consequence  of 
the  fire  which  occurred  in  N id  dry-street, 
in  February,  1824 — a subsequent  tire  iu 
the  New  Buildings,  North  Bridge-street, 
in  March  following — and  the  tire  opposite 
the  Royal  Exchange  in  June  that  year — 
which  first  drew  the  attention  of  the 
Commissioners  of  Police  to  the  subject, 
in  consequence  of  the  very  conspicuous 
want  of  efficient  assistance  on  these  occa- 
sions, and  the  manifest  defect  in  the  ap 
plication  of  the  very  inefficient  force 
which  could  then  be  procured ; arising 
from  the  defective  co-operation  on  the 
part  of  those  who  had  fire-engines,  and 
the  want  of  regularly-trained  firemen, 
which  rendered  it  indispensable  to  accept 
the  aid  of  any  one  willing  to  afford  it, 
whose  assistance,  consequently,  could 
neither  be  depended  upon,  nor  enforced, 
longer,  or  in  any  other  shape,  thau  the 
party  might  be  disposed  to  give  it. 

These  circumstances  led  the  Commis- 
sioners of  Police  to  take  up  the  subject; 
and  they  appointed  a committee  of  theii 
number,  who  held  various  meetings  with 
several  of  the  Magistrates,  and  the  Ma- 
nagers of  the  Fire-Insurance  Companies, 
with  the  view  of  organising  an  efficient 
system;  and  a subscription  was  entered 
into  by  these  parties  lor  the  purpose  of 
defraying  in  part  the  annual  expense ; it 
being  agreed  that  the  deficiency  should 
be  paid  out  of  the  Police,  fundst. 

But  before  it  w<as  possible  to  procure 
and  train  a body  of  firemen,  or  to  perfect 
any  other  arrangement,  the  alarming  fire 
in  November,  1824,  took  place,  when  the 
total  want  of  efficient  fire-engines,  and  of 
unity  of  arruugcmciU  or  co-opcratiou  on 
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the  part  of  those  to  whom  the  existing’ 
ones  belonged,  became  still  more  con- 
spicuous, and  the  alarming  extent  to 
which  these  fires  went,  notwithstanding 
the  unwearied  exertions  of  all  classes  of 
the  inhabitants,  forcibly  recalled  the  at- 
tention of  the  Police  Commissioners  to 
the  subject ; more  especially,  as  the 
whole  of  the  engines  were  then  rendered 
unserviceable,  and  the  town  was  in  some 
degree  left  destitute  of  that  indispensable 
means  of  protection  in  the  event  of  the 

recurrence  of  a similar  calamity. 

¥ 

The  Committee,  therefore,  again  held 
various  meetings  with  the  Magistrates 
and  Managers  of  the  Fire-Insurance 
Companies,  with  the  view  of  ascertaining 
as  alternately  as  possible  the  probable  ex- 
pense of  organising  a lirc-engine  esta- 
blishment on  the  principles  before  agTced 
upon.  After  consulting  on  these  points 
with  the  Magistrates,  and  Managers  of 
the  Fire-Insurance  Companies,  some  of 
whom  had  previously  kept  fire-engines, 
it  appeared  that  a sum  of  .£1400  sterling 
would  be  adequate  to  the  formation  of 
the  establishment,  and  that  an  annual 
expenditure  of  £500  would  be  sufficient 
to  keep  it  up. 

The  first  of  these  sums  being  the  cal- 
culated expense  of  outfit,  was  very  hand- 
somely agreed  to  he  defrayed  by  the  Ma- 
gistrates, and  by  the  six  following  Insu- 
rance Companies,  viz.  the  Edinburgh 
Friendly,  the  Caledonian,  the  North  Bri- 
tish, the  Hercules,  the  Scottish  Union, 
and  the  Insurance  Company  of  Scotland, 
each  of  whom  agreed  to  contribute  £200 
sterling. 

These  calculations  of  expenditure,  and 
arrangements  with  the  Magistrates  and 
Insurance  Companies,  having  been  re- 
ported to  the  Board,  and  that,  by  conse- 
quence, an  annual  expenditure  of  from 
£150  to  £200  only  would  be  requisite  on 
their  part,  the  Commissioners  of  Police 
came  to  the  resolution,  that,  in  the  mean 
time,  they  would  consent  to  take  the 
charge  of  the  establishment  upon  them- 
selves, though  under  the  reservation  of 
full  power  to  abandon  it,  should  the  sub- 
scription of  the  Insurance  Companies  be 
withdrawn  or  diminished,  or  the  extra 
expense  be  found  to  exceed  what  the 
Board  might  consider  proper  to  be  de- 
frayed by  the  public. 

In  consequence  of  this  arrangement, 
the  Police  Committee  continued  their 
exertions,  and  in  the  first  place  procured 
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and  trained,  by  regular  exercise,  a body 
of  80  firemen,  under  the  command  of  a 
supeiintendunt  and  other  officers. 

The  Committee  also  purchased  for  the 
establishment  three  large  new  London? 
made  iire-eugines,  requiring  20  men  each 
for  their  proper  working — live  of  a more 
portable  description — and  six  small  hand- 
engines.  These  engines  they  famished 
with  a very  complete  equipment  of  hose, 
screws,  &c.  &c.,  as  also  with  the  neces- 
sary apparatus  for  the  purpose  of  fire- 
escape. 

This  done,  the  Committee  next  turned 
their  attention  to  the  water-supply,  the 
then  existing  arrangements  of  which  they 
found  to  he  quite  inadequate  to  their 
purpose.  After  consulting  with  several 
skilful  persons,  the  Committee  came  to 
the  resolution  of  substituting  fire-cocks  of 
a new  and  improved  construction,  for 
such  fire-plugs  as  were  then  in  existence, 
and  to  increase  their  number  to  such  an. 
extent  as  would  give  efficiency  to  their 
other  arrangements.  The  resolution  of 
the  Committee,  like  all  the  former  ones, 
was  carried  into  execution  with  great 
spirit;  and  the  Committee  have  up  to 
January,  1830,  erected  163  new  fire-cocks 
within  their  district,  besides  putting  all 
the  old  ones  into  good  repair,  in  aoing 
which  they  have  expended  upwards  of 
£1000., 

In  the  course  of  the  two  first  years  of 
the  existence  of  the  fire-establishment,  it 
became  evident  that  the  calculations  of 
annual  expenditure  had  beeu  greatly 
underrated  ; and,  that,  instead  of  £500 
per  annum  being  sufficient,  as  was  ex- 
pected, for  the  purpose,  less  than  £800, 
or  from  that  to  £900,  would  not  main- 
tain the  establishment  in  an  efficient 
state.  Accordingly,  the  city  of  Edin- 
burgh augmented  their  annual  subscrip- 
tion from  £50  to  £80  per  annum,  while 
the  offices  of  the  Caledonian,  North  Britain, 
and  Insurance  Company  of  Scotland,  in- 
creased tlieirsubscription  from  £20 to  £32 
per  annum  ; and  the  Scottish  Union,  Her- 
cules, and  Edinburgh  Friendly  Insurance 
Companies, liberally  extended  the  amount 
of  their  subscription  to  £60  per  annum. 
The  London  fire-offices  having  agencies 
in  Edinburgh,  however,  decliued  making 
any  addition  to  their  former  contribution. 

The  present  number  of  firemen  in 
Edinburgh  is  50,  divided  into  4 compa- 
nies; 3 of  which  consist  of  12,  and  one 
of  14  men.  The  bounds  of  the  city  are 
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divided  into  4 districts ; in  each  of  which 
there  is  an  enjoin  e-house,  containing  one 
or  more  engines,  one  of  the  companies 
being  attached  to  each  engine-house.  In 
each  company  there  is  one  cuptain,  I 
serieant,  4 pioneers,  and  6 or  8 firemen. 

The  vvlible  are  dressed  in  blue  jackets, 
canvass  trousers,  and  hardened  leather- 
helmets,  having  hollow  leather  crests 
over  the  crown  to  ward  off  falling  mate- 
rials. The  form  of  this  helmet  was  taken 
from  the  war-helmet  of  the  New  Zea- 
l&nders,  with  the  addition  of  the  hind- 
flap  of  leather.  In  front  the  helmet  has 
a brass  plate;  and  behind  there  is  a pro- 
jecting flap  of  leather,  to  prevent  burning 
matter,  melted  lead,  water,  or  rubbish, 
from  getting  into  the  neck  of  the  wearer. 
The  captains’  helmets,  besides  the  brass 
plate  in  front,  have  3 small  orna- 
ments, those  of  the  serjeants  1,  those 
of  the  pioneers  and  firemen  being 
plain. 

The  jackets  of  the  captains  have  2 
small  cloth  wings  on  the  shoulder,  similar 
to  those  worn  by  light  iufnntry.  Those 
of  the  serjeants  have  3 stripes  on  the  left- 
arm  ; and,  on  the  left- arms  of  the 
pioneers  and  firemen  are  their  respective 
numbers  iu  the  company. 

Each  company  has  a particular  colour 
—red,  blue,  yellow,  and  gray.  Each  en- 
gine is  painted  of  one  or  other  of  these 
colours,  and  the  accoutrements  of  the 
men  belonging  to  it  correspond.  There 
is  thus  no  difficulty  in  distinguishing  the 
engines  or  men  from  each  other  by  their 
col  outs  and  numbers.  Each  also  wears 
a broad  leather  waist-belt,  with  a biass 
buckle  in  front 

To  the  waist-belt  of  the  captains,  ser- 
jeants, and  pioneers,  is  attached  80  feet 
of  cord ; the  captains  have  also  a small 
mason’s  hammer,  with  a crow-head  at 
the  end  of  the  handle:  the  serjeants 
have  a clawed  hammer,  such  as  is  used 
by  house-carpenters,  with  an  iron  handle, 
and  two  openings  at  the  end  for  unscrew- 
ing nuts  from  holts ; the  pioneers  a small 
hatchet,  with  a crow-head  at  the  end  of 
the  handle;  aud  the  firemen  each  carry 
a canvass  water  bucket  folded  up.* 

The  captains  assemble  every  Tuesday 
night  to  give  in  a report  of  such  fires  as 
may  have  occurred  m their  respective 
districts,  with  a list  of  the  men  who  have 
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WATER-PIPES. 
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turned  out,  and  a corresponding  list  from 
the  serjeant  of  police  of  the  respective 
districts.  They  then  receive  any  orders 
which  may  be  uecessary ; and  any  va- 
cancies which  have  occurred  in  the 
asiahlishment  are  filled  up  at  these 
meetings. 

(To  to  coiiclndtd  in  our  i ust.) 


BURSTING  OP  WaIER-PIPES. 

Sir, — Observing  several  statements  in 
the  Mechanics’  Magazine  respecting 
the  bursting  of  water-pipes  after  frost,  1 
beg  to  submit  to  the  notice  of  your 
readers  the  following  facts.  One  Sa- 
turday, last  winter,  I sent  for  a jug  of 
water  to  wash  my  hands,  and  left  it 
about  half  full.  When  I came  to  look 
for  it  on  Monday  morning,  I found  the 
jug  lying  in  two  halves,  and  the  ivater 
converted  apparently  into  a solid  body 
of  ice;  but  on  the  ice  being  broken,  there 
was  a fluid  in  the  inside,  which  soon 
froze  upon  being  exposed  to  the  airi 
One  or  two  days  after,  a quart  decanter 
was  left  full  of  spring-water,  which 
froze  without  breaking  the  decanter,  as 
I expected  it  would  have  done;  bat 
upon  putting  it  on  a stove,  to  thaw  the 
ice,  it  split  entirely  down  one  side. 

Yours,  &c. 

William  Champion. 

High-strtet,  PtekJmm,  Ang,  15,  1831 . 


Remarks. 

The  first  of  the  incidents  mentioned 
by  Mr.  Champion  is  an  illustration  of 
the  familiar  fact,  that  bodies  of  water 
freeze  gradually,  from  the  outside, 
whence  follow  two  or  three  conse- 
quences, not  perhaps  so  familiar  to  com- 
mon observation,  which  we  shall  take  the 
present  opportunity  of  pointing  out.  One 
is,  that  when  water  is  placed  in  an  erect 
globular  vessel,  so  as  to  beex  posed  to  the 
frost  on  all  sides,  the  solidification  may 
and  does  stop  frequently  short  of  the 
centre.  Another,  that  as  the  freezing 
goes  on,  each  particle  of  water  must 
part  with  its  heat  to  the  particles  inside 
of  it.  Aud  a third,  that  as  long  as 
any  portion  of  water  remains  in  the  cen- 
tre in  a liquid  state,  it  serves  as  a reci- 
pient for  all  the  heat  disengaged  and 
sent  inwards  ; but  that  when  there  is  no 
such  recipient — when  the  entire  body  of 
water  has  become  solidified — theaccumu- 
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lated  heat  must  of  necessity  burst  its 
burners,  and  the  Ice,  as  well  as  vessel 
containing’  if,  fly  in  pieces. 

We  hope  these  explanations  will  suf- 
fice to  remove  the  doubts  which  two  or 
.three  correspondents  have  expressed, 
with  respect  to  the  accuracy  of  the  view 
we  took,  in  our  last  number,  of  the  pro- 
cess by  which  ice  explodes. 

Mr.  Champion's  second  incident  has 
not  that  bearing  which  he  seems  to  in- 
tend it  should  have  on  the  question 
lately  discussed,  with  respect  to  the 
effects  of  thawing.  The  breaking  of  tlie 
decanter  arose,  in  this  case.  From  the 
suddenness  with  which  it  was  exposed 
Itr  the  extreme  heat  of  the  stove : be- 
tween which,  and  any  rise  in  the  tem- 
perature of  the  atmosphere,  there  is  evi- 
dently no  analogy. — Ed.  M.  M. 

* 

PITCAIRN  ISLANDERS. 

We  mentioned,  in  our  Review  of  Capt. 
Beechey’s  Voyage  to  the  Pacific,  that  the 
British  Government  had  given  a favour- 
able answer  to  an  application  from  the 
descendants  of  the  Mutineers  of  the 
Bounty,  to  remove  them  from  PifCairoV 
Island  to  some  of  the  hirger  islands  of 
the  South  Sea.  It  now  appears,  from 
the  American  Papers,  that  the  removal 
has  been  actually  effected.  The  captain 
of  a whaler,  which  arrived  lately  at  New 
York,  reports,  that  while  at  Otaheite 
the  English  transport-ship,  Lucan,  came 
in  there  with  all  the  inhabitants  of  Pit- 
cairn's Island,  with  the  purpose  of  fixing 
them  in  a settlement  at  Otaueite. 
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mail-rods  (Paragreles). 

ow  more  than  50  years  since  it 
proposed  by  men  of  science  in 
to  avert  the  calamities  which 
;dhm  sustains  in  a very  peculiar 
ora  hail-stones,  by  erecting  con- 
with  a view  of  drawing  off  the 
electricity  that  was  supposed  to  generate  . 

m d proprietors,  bow- 
d pot  display* eagerness  to  avail 
rai  of  the  proposed  security ; and 
: complains  that  for  thirty  years  . 
afterwards  not  a single  landholder  had  t 
-put  the  experiment  into  practice  (PliiL 
Mag.  vol.  xxvi.  218).  But  as  late  as  the 
year  1821,  the  Linn®n  Society  of  Paris 
revived  the  interest  on  this  subject,  and 
caused  numerous  experiments  to  be  made, 
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which  have  inspired,  it  appears,  much 
confidence  in  the  efficiency  of  hail- rods. 
In  a late  Number  of  the  Annals  of  that 
Society  the  subject  is  thus  noticed * 

“ The  Paragrfile,  or  hail-rod,  has  for 
several  years  occasioned  much  inquiry  on 
the  Continent,  and  has  engaged  the  parti- 
cular attention  of  the  Society.  In  many 
districts  which  were  formerly  year,  after 
year,  devastated  by  hail,  the  iustrumeut 
has  been  adopted  with  complete  success  ; 
while  in  neighbouring  districts  not  pro- 
tected by  paragreles,  the  crops  have  been 
damaged  as  usual  ; and  the  Society  are 
receiving  from  all  quarters,  statements 
which  fully  confirm  their  opinion  of  the 
utility  of  the  invention.  The  Society 
have  made  a Report  to  the  Ministers  of 
the  Interior,  recommending  that  measures 
be  adopted  by  the  general  Government 
for  the  protecting  the  country  from  hail ; 
and  it  is  estimated,  from  the  result  of  ex- 
periments in  numerous  districts,  that  If 
paragreles  were  established  throughout 
the  whole  of  France,  it  would  occasion 
an  annual  saving  to  the  revenue  ot  fifty 
millions  of  francs/' 


MESSRS.  BRA1TII WAITE  AND  ERICSSON** 
BOILERS. 

The  correction  of  an  error  of  the  preu 
in  the  article  under  this  title  in  our  4 1 7th 
Number,  will  satisfy  “A  Detester  of 
Falsehood ” that  a less  fierce  name  might 
have  suited  the  occasion.  In  the  last 
line  but  one,  for  “ fuel,"  read  '*  sawing,’** 
and  ail  will  be  right.  Sawyers  and  cart*, 
penters  will  readily  understand  how  such, 
a saving  is  effected,  when  we  mention, 
that  at  the  establishment  alluded  to  a& 
9 inch  plank,  13  feet  long,  is  cut  through] 
in  one  minute!  •„  ,.*•*’  sdl  oT 

APPEARANCE  OP  A NEW  ISLAND  IN 
THE  MEDITERRANEAN. 

On  the  10th  of  July,  about  eleven 
o'clock  in  the  morning,  Captain  Jean 
Carrao,  master  of  the  brig  Theresine, 
in  his  voyage  from  T repara  to  Girgenti 
(Sicily),  being  at  the  distance  of  about 
twenty 

ceived,  at  the  distance  of  a guo-shot,  a 
large  quantity  of  matter,  nearly  sixty  feet 
above  the  level  df AM'uKh, 
In  circumference,  appeared  to  be  four 
hundred  fathoms.  At  the  same  time  the 
air  was  impregnated  with  sulphur. 

On  the  previous  day,  in  the  golf  of 
the  Trois  Fontaine t,  he  had  seen  a great 
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number  of  dead  fish,  and  a great  quan- 
tity of  black- pumice  stone,  coating  up- 
on tl»e  water ; and  had  heard  a loud 
noise  resembling  thunder,  which  he  at- 
tributed to  a volcanic  eruption. 

He  continued  his  voyage  to  Girgenti; 
and,  during  all  the  time  he  was  load- 
ing his  ship,  he  continually  saw  a thick 
smoke  rise  from  the  same  poit  t ; and 
when  he  returned,  on  the  16th,  from 
Girgenti,  a new  spectacle  presented  it- 
self to  his  eyes, — an  island,  of  about 
the  same  circumference  as  the  water 
which  he  saw  on  the  10th.  This  island, 
which  has  been  named  Carrao,  from  the 
Captain  who  first  saw  it,  is  about  12 
feet  above  the  level  of  the  sea;  it  pre- 
sents, in  the  middle,  a flat  surface,  and 
the  crater  of  a volcano,  from  which  lava 
was  seen  to  issue  during  the  night.  A 
mist  being  over  the  shore,  the  sound- 
ings, all  round  the  island,  gave  a depth 
of  100  fathoms.  It  is  situated  3 7°  6' 
latitude  north,  and  10°  26'  longitude 
east  of  Paris. 

Such  is  the  report  of  Captain  Carrao, 
who  entered  the  port  of  Marseilles  on 
the  30th  of  July.  Captains  of  other 
vessels  have  since  seen  this  island,  and 
confirmed  the  above  report. — Semaphore 
de  Marseilles.  . . 


THE  IMPERIAL  STANDARD  GALLON. 

* * t 

Sir, — With  a view  of  saving  the  time 
of  making  calculations,  I purchased  a 
small  book,  entitled,  “ A Series  of  Tables 
of  the  areas  and  circumferences  of  circles 
of  different- diameters,  &c.  &c.,  printed 
and  sold  for  the  author,  by  J.  Ogle; 
sold  also  by  Longman  and  Co.  London.)* 
At  the  end  of  the  preface  is  this  notice : 
“Erratum. — In  the  head-lines  of  each 
alternate  page,  fromp.  9 to  41,  the  datum 
of  an  impel  ial  standard  gallon,  277*274, 
Should  be  rendered  267*774.M#  I then 
turned  to  a table  of  specific  gravities  at 
the  end  of  the  book,  and  there  found  : — 
'‘Water,  distilled  1000,  62*50 lbs.  per 
cube  foot,  and  27*64  inches  to  a lb.  ' 
Meeting  with  three  such  various  state- 
ments in  the  course  of  a few  pages,  I 
referred  to  tile  Scientific  Adviser,  by 
J.  HaViland;  and  found,  at  p.  2 1 4,  that 
“From  the  14th  sectioned  the  Act,  it 
appears' that  the  new  standard  gallon  is 
to  contain  277*274  cnbic  inches,  &c.” 
and  at  p.  215,  “ From  the  1st  day  of 
January,  1826,  the  standard  measure  of 


capacity,  as  well  liquids  as  dry 
goods  not  measured  by  heaped  measure, 
shall  be  f lie  gallon,  containing  10  pounds 
avoirdupois  weight  of  distilled  pater, 
weighed  in  air  at  the  temperature  of  62 
degrees  of  Fahrenheit's  thermometer, 
the  barometer  being  at  30  inches,  8cc. 
&e.”  Not  feeling  satisfied,  1 then 
multiplied  1728,  the  number  of  inches 
in  the  cube  foot  by  10,  the  num- 
ber of  pounds  in  a gallon,  and  divided 
the  product  by  62*5,  the  weight  of  a 
cube  foot  also  in  pounds,  which  gives 
276*48  as  the  number  of  inches  in  a gal- 
lon. In  this  perplexity  I turned  to  the 
Mechanics’  Magazine,  which  1 searched 
through,  from  its  commencement,  but 
could  find  nothing  but  a. repetition  of 
277  274  as  the  contents  of  the  imperial 
gallon.  . Now,  Hr,  unless  thnao  contra- 
dictions can  be  cleared  up  by  some  of 
your  many  able  correspondents,  (Mr. 
Woollgar,  perhaps)  I sec  no  alternative, 
but  must  crave  their  assistance  in  iob- 
tttining  an  act  to  reduce  the  weight  of  a 
cube  f*oot  of  water,  or  to  add  4 9625  cu- 
bic inches  to  its  contents. — Yours,  8 oc. 

Trkboh  Valentines. 

Dtrif,  J*fyV4,  1831. 


* It  appears,  in  the  work,  that  this  should  be  ra- 
vened, us '.67  774  is  what  is  given  in  the  page*  spe- 
cified as  above. 

. INTERIM  NOTICES. 

. Autographs. — As  we  intend  giving  shortly  a second 
sheet  of  autographs  of  eminent  men  of  science,  en- 
gineers, and  mechanics,  we  shall  be  glad’  to  be  fa. 
voured  with  any  names  not  included  in  our  fits*  col- 
lection, and  which  may  be  thought  entitled  to  «place 
in  this  supplement. 

Communications  received  from  J.  B.  (an  Appren- 
tice)— J.  L. — Mr.  Hyan — A Waterman  Quul— 
L.  M. — Mr.  Wise — J.  B.  (ou  Street-Paving)— Mr. 
Gunby— G.  E.  M.  f.  • Ji 

Errata. — In  part  of  the  impression  of  our  -417$ 
Number,  it  was  omitted  to  be  stated  that  the  article 
on  Teak  Timber  was  extracted  from  the  D mi  tad  Sor- 
tie e Journal  for  the  preseut  month.  / 

P.  341,  col.  2,  1.  S from  the  bottom,  for  •«  earob- 

burning-damp,”  read  “ comb  becoming  damp.** 

7 X *7  I 

Sir, — In  reading  the  communication  you  have  done 
roe  the  honour  of  Inserting  in  your  41?th  No.  p.  807,  I 
perceive  Fact  4 dots  not  express  the  meaning  intend- 
ed. It  should  have  been,  that  ” air  and  water  se- 

K a rated,  occupy  a larger  space  than  when  torn - 
iued.” — Yours,  dtc.  y \j  ' .1 

PnoFKsaoit  or  UstroL  Knowjukdoe. 
Julp  8, 1831. 


LONDON  : Published  by  M.  -SALMON,  at  the 
Mechanics*  Magaaine  Office,  Wine-office  Court, 
Fleet  Street;  where  Communications  (|<ost  pasdj 
me  lequested  to  be  addiassed. 

M.  SALMON,  Printer,  Fleet  Stiaet. 
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‘ HENDERSON’S  HORIZONTAL  ELECTRICAL  MACHINE. 

"to 


Ply  the  tough  oar,  Philosophy  directs 
Tlic  ruling:  helm  ; or  like  the  liberrl  breath 
Of  potent  Heaven,  invisible  t l»e  sail 

Swells  out,  and  boars  ill*  inferior  world  along. — Tiiomso*. 
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Henderson’s  horizontal  electrical 

MACHINE. 

. Sir,— I have  lately  contrived  ail  elec- 
trical machine,  which  works  horizontally, 
and  appears  to  me  to  unite  in  so  eminent 
a decree  the  three  desirable  properties  of 
simplicity,  portability,  ami  efficiency, 
that  I am  induced  to  believe  I shall  be 
doing  a sendee  to  the  cultivators  of  ex- 
perimental philosophy,  by  sending  a de- 
scription of  it,  to  your  valuable  re- 
pository of  new  inventions  and  improve- 
ments. 

The  accompanying  sketch  represents 
the  square  frame  of  the  machine,  in 
which  is  cut  a circular  space  sufficiently 
large  to  allow  the  plate- glass  cylinder, 
when  revolving,  to  do  so  freely  without 
touching : and  deep  enough  to  admit  of 
the  upper  surface  of  the  cylinder  being, 
at  least,  about  one  inch  under  the  surface 
of  the  square  frame  (the  reason  for  ibis 
will  be  understood  from  the  sequel  of  the 
description.)  In  tlie  centre  of  the  frame 
is  erected  a brass  tube  (by  being  made 
fast  by  screws  to  the  bottom)  and  in  this 
tube  is  inserted  a spindle,  so  nicely  fitted 
and  well  polished  as  to  turn  in  the  tube 
with  perfect  ease.  On  the  top  of  the 
spindle  is  cut  a square,  which  is  insert- 
ed into  that  of  tl^e  glass  cylinder,  1)1), 
and  is  made  fast  to  it  by  means  of  a nut 
and  screw.  On  the  under  end  of  the 
spindle  is  lixed  the  small  wheel  G,  with 
its  l>evel  teeth  ; this  wheel  must  be  taken 
off  when  the  cylinder  is  to  be  removed  out 
of  its  place,  and  replaced  when  again 
inserted  in  its  lube.  Another  similar 
wheel  V Is  pitched,  and  working 
exactly  into  the  wheel  G,  causes  the 
glass  cylinder  I)D  to  revolve  with 
the  greatest  freedom.  This  last  men- 
tioned wheel  is  fixed  on  the  axis  of 
the  handle  H of  the  machine,  which 
axis  turns  in  a brass  tube  that  is  screwed 
to  the  bottom  of  the  machine.  E E are 
the  two  rubbers  or  cushion  frames;  made 
of  red  leather,  stuffed  tightly  with 
curled  hair,  and  so  packed  as  to  lie  flat 
ou  the  surfaces  of  the  plate-glass,  at- 
tached  to  which  are  pieces  of  black 
silk  1 1,  for  confining  the  electric  fluid. 
On  the  back  of  these  frames  springs  are 
screwed  (as  represented  in  the  engraving) 
f or  preserving  the  spring *»f  the  cushion. 
C C represent  the  prime  conductors 
united  together  by  means  of  the  brass 
bar  B B.  The.  uonductnr  should  be 
made  of  brass  tubing,  such  as  is  used 


for  gas  purposes.  The  prime  conductor 
has  ten  points  inserted  in  its  under  sur- 
face for  the  accumulation  of  the  electric 
fluid. 

The  conductor,  with  its  apparatus, 
must  in  the  present  machine  he  con- 
sidered as  distinct  from  the  rest  of  the 
apparatus.  It  is  made  fast  to  a short 
glass  pillar,  on  the  under  surface  of  the 
lid  of  the  frame,  but  could  not  be  intro- 
duced into  the  drawing  with  effect. 
When  the  lid  is  put  on  the  large  sqiiare 
frame  (which  is  done  by  means  of  the 
small  projecting  studs  of  wood  at  each 
corner  of  the  frame),  it  leaves  the  points 
of  the  prime  conductor  at  least  two 
tenths  of  an  inch  above  the  npper  sur- 
face of  the  glass  plate.  It  will  be  ob- 
* served,  that  in  the  engraving  there  are 
two  cross  marks  on  the  upper  surface 
of  the  conductor ; these  are  intended  to 
intimate,  that  the  two  pins  adjoining  are 
prolonged,  and  come  through  to  the 
upper  surface  of  the  lid.  On  the  tops  of 
these  pins  are  placed  two  brass  balls, 
about  one  inch  in  diameter,  for  operating 
with,  in  conducting  experiments.  When 
the  lid  is  on  the  frame  A A A A,  nothing 
is  to  be  observed  on  the  top  save  the  two 
balls  of  the  frame  conductor,  so  that  the 
whole  surface  of  the  lid  is  left  clear  for 
the  operator.  At  each  corner  of  the 
frame,  there  are  small  triangular-shaped 
boxes  (A  A A A)  for  bolding  such  articles 
as  may  be  wanted  in  the  course  of  ex- 
perimenting. 

This  apparatus  may  be  made  of  any 
required  dimensions,  but  a cylinder  of 
fifteen  inches  diameter,  and  three-tenths 
of  an  inch  thick,  is  what  I would  recom- 
mend as  amply  sufficient.  This  modi- 
fication of  the  plate  machine  will  be 
found  highly  advantageous  for  lecturers, 
— for  Mechanics’  Institutions — or  country 
philosophical  societies  — as  it  can  be 
transported  to  any  place  without  risk  of 
danger  being  sustained,  as  is  too  much 
the  case  with  the  common  ones  in  use. 

. Yours,  See.  . . . ; „ 

E.  Henderson. 

Liverpool,  April,  1b3|. 

• •»  !» 

P.S. — Of  course  the  machine  must  be 
insulated  bv  means  of  glass  pillars  at 
each  corner  of  the  frame;  they  may  be 
about  3 inches  in  length. 

E.  H. 
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A BRIEF  ACCOUNT  OF  THE  FIRE-ENGINE 
ESTABLISHMENT  IN  THE  CITY  OF 
EDINBURGH.  ‘ 

(Concluded from  last  Ktcmier.J 

For  some  months  after  this  fire* esta- 
blishment was  organized,  the  men*  were 
regularly  drilled  once  a-week,  at  four 
o’clock  in  the  morning;  but  now,  only 
once  a-month  at  the  same  hour.  Among 
many  other  good  reasons  for  selecting 
this  early  hour,  is,  that  it  does  not  inter- 
fere with  the  daily  occupation  of  the 
firemen.  The  chance  of  collecting  a 
crowd  is  also  avoided,  as  theie  are  then 
comparatively  few  people  in  the  streets  ; 
this  is  a matter  of  some  importance,  as  a 
crowd  of  people  not  only  impede  the 
movements  of  the  firemen,  but,  from 
small  quantities  of  water  spilt  on  the 
bystanders,  quarrels  are  generated,  and 
a prejudice  excited  against  the  corps,  to 
avoid  which  every  exertion  should  be 
used  to  keep  the  firemen  on  good  terms 
with  the  populace. 

* The  mornings,  too,  at  this  early  hour, 
are  dark  for  more  than  half  the  year, 
and  the  firemen  are  thus  accustomed  to 
work  by  torch-light,  and  sometimes 
without  any  light  whatever,  except  the 
few  public  lamps  which  are  then  burn- 
ing. And,  as  most  fires  happen  in  the 
night,  the  advantage  of  drilling  in  the 
dark  must  be  sufficiently  obvious. 

The  inhabitants  have  sometimes  com- 
plained of  being  disturbed  with  the 
noise  of  the  engines  at  so  early  an  hour; 
but  when  the  object  has  been  explained, 
they  have  generally  submitted,  with  a 
good  grace,  to  this  slight  evil.  A differ- 
ent part  of  the  city  being  always  chosen 
for  each  successive  drill,  the  annoyance 
occasioned  to  any  one  district  is  very 
trifling,  and  of  very  unfrequent  occur- 
rence. 

On  the  Tuesday  evening  preceding 
the  . dull,  the  captains  are  informed 
when  and  where  the  men  are  to  as- 
semble. These  orders  they  communicate 
to  the  individual  firemen.  A point  of 
rendezvous  being  thus  given  to  the  whole 
‘body,  every  man,  who1  is  not  on  the  spot 
at  the  hour  appointed,  fully  equipped, 
with  his  clothes  and  accoutrements  in 
good  order,  is  subjected  to  a fine.  Ar- 
rived on  the  ground,  the  men  are  divided 
into  two  parties,  each  party  consisting  of 
two  companies,  that  being  the  number 


required  to  work  each  large  engine, 
without  any  assistance  from  the  popu- 
lace. The  whole  are  then  examined  as 
to  the  condition  of  their  clothing  and 
equipments.  . « * 

• The  captains,  serjeants,  and  pioneers 
of  each  company,  alternately  take  the 
duty  of  directing  the  engine,  attaching 
the  hose,  &c.,  while  the  whole  of  each 

nnot  engaged  in  these  duties  lake 
»vers  as  firemen. 

The  call  being  given  to  move  forward, 
the  men  set  off  with  the  engine  at  a 
quick  walking  pace,  and,  on  the  same 
call  being  repeated,  they  get  into  a 
smart  trot.  When  the  call  to  stop  is 
given,  with  orders  to  attach  one  or  more 
lengths  of  hose  to  the  engine  and  fire- 
cock, it  is  done  in  the  following  manner: 
No.  1 takes  out  the  director  or  branch, 
and  runs  out  as  far  as  he  thinks  the  hose 
ordered  to  be  attached  will  reach,  and 
there  remains  ; No.  2 takes  a length  of 
hose  out  of  the  engine,  and  uncoils  it 
towards  No.  I ; and  No.  3 attaches  the 
hose  to  the  engine.  -If  more  than  one 
length  is  required,  No.  4 takes  out  ano- 
ther, couples  it  to  the  former  length,  and 
then  uncoils  it  If  a third  length  is 
wanted,  No.  3 comes  up  with  it,  after 
having  attached  the  first  length  to  the 
engine.  If  more  lengths  are  still  want- 
ed, No.  2 goes  back  to  the  engine  for 
another ; Nos.  3 and  4 follow,  and  so  on 
until  the  requisite  length  is  obtained ; 
No.  1 then  screws  on  the  director  at  the 
farther  extremity  of  the  last  length. 
While  Nos.  1,  2,  3,  and  4,  are  attach- 
ing the  hose  to  the  engine,  No.  5 opens 
the  fire-cock  door,  screws  on  the  distri- 
butor, and  attaches  the  length  of  hose, 
which  No.  6 uncoils;  Nos.  7 and  8 as- 
sist, if  more  than  one  length  of  hose  is 
required. 

Immediately  on  the  call  being  given 
to  attach  the  hose,  the  seijeant  locks 
the  fore-carriage  of  the  engine,  and  un- 
locks the  levers.  The  fire-cock  being 
opened  by  No.  5 (who  remains  by  it  as 
long  as  it  is  being  used)  the  seijeant 
holds  the  end  of  the  hose  which  supplies 
the  engine,  and  at  the  same  time  super- 
intends the  men  who  work  the  levers. 
The  call  being  given  to  work  the  engine, 
the  whole  of  the  men,  Nos.  1,  2,  3,  4, 
and  5,  the  captain  and  seijeant  except- 
ed, work  at  the  levers  along  with  the 
men  of  the  other  company. 
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Although  these  operations  may  nppear 
complicated,  they  ore  all  completed,  and 
the  engine  in  full  work,  with  three 
lengths,  or  120  feet  of  hose,  in  one  mi- 
nute and  ten  seconds,  including  the 
time  required  for  the  water  to  fill  the 
•engine  so  far  as  to  allow  it  to  work. 

In  order  to  excite  a spirit  of  emulation, 
as  well  as  to  teach  the  meu  dexterity  in 
working  the  engines,  a competition  is 
frequently  caused  amongst  them.  They 
are  ordered  to  attach  one  or  more  lengths 
of  hose  to  each  of  two  eugiucs,  and  to 
work  them  as  quickly  as  possible,  the 
first  engine  which  throws  water  being 
considered  the  winner.  They  are  some- 
times also  placed  at  an  equal  distance 
from  each  of  two  separate  fire-cocks; 
on  the  call  being  given  to  move  for- 
ward, each  party  starts  for  the  fire-cock 
to  which  it  is  ordered,  and  the  first 
which  gets  into  work  is,  of  course,  held 
to  have  beat  the  other.  The  call  to  stop 
is  then  given,  and  both  parties  return  to 
their  former  station,  with  their  hose 
coiled  up,  and  every  thing  in  proper  tra- 
velling order ; the  first  which  arrives  be- 


ing understood  to  have  the  advan- 
tage. 

The  men  are  also  carefully  and  regu- 
larly practised  in  taking  their  hose  up 
common  stairs,  drawing  them  up  by 
ropes  on  the  outside,  and  generally  in 
accustoming  themselves  to,  and  providing 
against  every  circumstance,  which  may 
be  anticipated  in  case  of  fire. 

Within  the  last  four  veair,  the  only 
two  firemen  who  have  lost  tlieir  lives, 
were  run  down  by  their  own  engines ; 
and,  in  oidor  to  avoid  danger  from  this 
cause,  they  are  frequently  accustomed 
suddenly  to  stop  the  engines,  when 
running  down  the  steep  streets  with 
which  the  City  of  Edinburgh  abounds. 
It  is  a liighly-necessary  exercise,  and  is 
done  by  wheeling  the  engine  smartly 
round  to  the  right  or  left,  which  1ms  the 
effect  of  immediately  stopping  its  course. 

Some  idea  may  he  formed  of  the  ser- 
vice of  the  fire-engine  establishment, 
from  the  following  table,  which  exhibits 
the  number  and  nature  of  the  fires  which 
have  occurred  in  each  year  since  the 
formation  of  the  corps. 


Years. 

Total 

Losses. 

Consi- 

derable 

Losses. 

Trifling 

Damage 

Foul 

Chim- 

neys. 

Falsa 

Alarms. 

Total. 

Observations. 

• 

From  1st 
Oct.  1824-5. 

11 

12 

14 

9 

2 

48 

1825-6 

7 

18 

31 

17 

7 

80 

• 

1826-7 

1 

12 

55 

39 

6 

113 

The  total  loss  this  year 
was  a boat  builder's  shed 
on  the  banks  of  the 
canal. 

1827-8 

1 

18 

43 

28 

4 

94 

The  total  lass  wiu  m 
Wright’s  shop,  of  wood, 
value,  with  conleuts, 
under  £50. 

1828-9 

1 

9 

56 

118 

10 

194 

The  total  loss  was  a smith’s, 
shop,  of  wood,  with  con- 
tents not  exceeding  £&} 
in  value. 

On  examining  this  table,  it  will  be 
observed,  that  serious  fires  decrease  as  the 
number  of  alarms  increase.  The  cause 
of  so  many  alarms  in  1828-9  was,  that  a 
considerable  number  of  fires  having  been 
observed  to  arise  from  foul  chimneys,  the 
firemen  were  sent  to  every  one  from 
which  the  slightest  danger  was  appre- 
hended. 

Tlrt  number  of  houses  and  of  the 


assessable  places  within  the  Edinburgh 
Police-bounds,  is  29,000,  including  that 
place  which  pays  a separate  rent,  al- 
though there  are  sometimes  several  of 
these  under  oue  roof.  The  average  of 
fires  for  the  above  five  years,  is  about 
105,  inclusive  of  such  cases  of  foul 
chimneys  as  have  been  considered  dan- 
gerous; being  one  fire  to  each  270 
houses. 
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V lii  Pam,from  mi  average  of  20  years, 
si  is  found  that  540  fires  happeu  annu- 
ally, and  'as  the  number  of  house*  is 
supposed  to  be  26,000,  this  gives  rather 
more  than  2 fires  per  100  houses.  Owing, 
however,  to  the  promptitude  and  effici- 
ency of  the  corps  of  Sapeurt  Ponipiert , 
the  amonnt  of  loss  is  computed  to  he  so 
small  as  1*23,000  of  the  whole,  or  about 
the  value  of  one  house  burned  out  of  500 
which  catch  fire. 

***The  complete  success,  which  has  so 
pre-eminently  distinguished  the  exertions 
of-  the  Edinburgh  Firerestablishinent, 
i reflects  the  highest  credit  upon  the  gen- 
tlemen who  planned  and  organised,  as 
well  as  upon  all  who  have  iu  any  way 
j contributed  to  bring  it  to  its  present 
'State  of  practical  efficiency;  especially 
n on  Mr.  James  Braidwood,  the  master  of 
fire-engines,  who,  whether  we  consider 
- his  good  judgment  in  the  selection  and 
, arrangement  of  the  apparatus — in  train- 
<•  ing  and  directing  the  movements  of  his 
ri  melt— or  his  steady  coolness,  self-pos- 
•*  session,  aud  intrepidity  in  cases  of  fire — 
is  alike  entitled  to  honourable  mention. 

Those  who  take  an  interest  in  these 


matters  will  find  the  origin,  formation, 
and  proceedings  of  the  Edinburgh  fire- 
engine  establishment,  with  the  financial 
documents,  and  a very  interesting  ac- 
cornit  of  the  apparatus,  regulations,  &c., 
fully  detailed  in  a small  volume  pub- 
lishcd  by  Mr.  Braidwood,*  and  to  which 
I am  happy  to  confess  myself  indebted, 
for  all  the  information  contained  in  this 
communication. 

^ The  apparatus, -Sec.,  1 shall  have  occa- 
sion hereafter  to  describe,  as  well  as  some 


* other  interesting  particulars.  In  the 
■ mean  time,  l would  wish  to  call  the 
l ..  particular  attention  of  the  inhabitants  of 

this  metropolis  to  the  important  subject 
of  a fire-establishment,  here,  on  prin- 
ciples similar  to  those  so  successfully 
adopted  in  Edinburgh*  Of  the  immense 

* jitiUty  of  such  an  arrangement  every 
body  must  feel  convinced,  and  the  ob- 

- slacles  to  its  formation  arc  neither  so 
numerous,  nor  so  formidable  as  many 
* persons  may,  at  first  sight,  imagine. 

Yours,  ft*. 

Wi,  Baddelbv. 


• “ On  th«  construction  of  fire-engines  end  appa- 
ratus. tbe  training  of  firemen,  and  the  method  of 
proceeding  iu  cases  of  fir*.  By  .fames  lii  aid  wood, 
Mastei  of  Ftre-engiuea  m Ediubuigh.’* 


SMOKE-JACKS.  ' 

Sir, — The  reply  given  In  p.  176,  vol. 
xv.  to  the  query  respecting  smoke-jacks, 
is  not  a direct  one.  There  are  such  things 
as  smoke-jacks  with  vertical  flies;  a pa- 
tent was  either  taken,  or  proposed  to  be 
taken,  for  them,  some  years  ago  by  a 
builder  of  the  name  of  Thin.  A good 
number  were  put  up  in  Edinburgh,  of 
which  some  are  still  going  well,  but 
many  of  them  have  since  been  replaced 
bv  tbe  horizontal  flies  with  vertical  spin- 
dles; the  supposed  advantages  were  the 
removing  oi  the  pivots  and  air-boxes 
froth  tbe  direct  influence  of  the  heated 
current,  and  the  simplification  of  the  con- 
struction. The  necessarily  great  bulk  of 
a wheel  whose  diameter  must  be  at  least 
three  times  the  width  of  the  chimney,  is 
one  of  the  objections  most  frequently 
made  to  it.  Most  of  those  made  here 
have  beeu  by  Ritchie,  Ironmonger  to  the 
King,  No.  241,  High-street.  .*  a 

Yours,  &c.  JiiK. 


Edinlurgk,  Aug.  2,  IBS!. 


— „a,i  ■ , j t JliOO 

TIDES  AT  OTAHEITE. 

Sir, — I beg,  through  the  medium  of 
your  widely-circulated  journal,  to  draw 
the  attention  of  the  scientific  portion  of 
the  public  to  a very  singular  fact.  - 

Kotzebue,  the  Russian  navigator*  in 
Ids  voyages,  lately  translated  and  pub- 
lished in  this  country,  asserts,  that  at 
Otahcite  the  time  of  high-water  is  pre- 
cisely at  noon,  every  day.  all  tho  year 
round.  As  Mr.  Kotzebue  is,  in  my  judg- 
ment, hut  a dashing  writer,  and  falls  into 
many  geological  and  other  blunders,  and 
was,  besides,  only  about  ten  days,  #r  a 
fortnight,  at  Otaheite,  I felt,  I confess, 
very  sceptical  as  to  the  truth  of  this  start- 
ling assertion.  But,  shortly  after  I had 
read  his  book,  I had  an  interview  with 
Mr.  Bennett,  who  visited  Otaheite  as  one 
of  the  stations  of  the  London  Missionary 
Society.  On  inquiring  of  this  gentleman 
as  to  the  correctness  of  the  assertion  of 
the  Russian  navigator,  he  confirmed  it, 
unhesitatingly.  He  assured  me,  that  at 
Otaheite  the  tide  is  at  the  highest  every 
dat/  at  neon,  and  every  night  at  midnight; 
and  that  the  time  of  low- water  is,  os  uni- 
formly about  6 o’clock  in  the  morning* 
and  evenings,  at  which  hour  portions  of 
the  surrounding  coral  reefs,  which  are 
under  water  at  noon  and  midnight,  are 
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quite  dry,  and  can  be  walked  upon  with- 
out  inconvenience. 

Let  the  position  of  Otaheite,  in  the 
midst  of  the  Southern  Piicific  Ocean,  be 
called  to  mind,  and  then  let  this  singular 
fact  be  meditated  upon.  Can  it  be  easily 
reconciled  with  the  received  theory  of  the 
tides?  or,  must  it  remain  as  an  unex- 
plained anomaly?  These  are  questions 
which  1 refer  to  the  talents  and  research 
of  your  readers. 

Yours,  &c.  O.  C.  F. 

Aug,  22, 1831. 

**  THE  voice  op  humanitv.*” 

The  efforts  which  have  been  made  of 
late  years,  to  put  an  end  to  the  many 
cruel  practices  by  which  men  are  accus- 
tomed to  mark  their  dominion  over  the 
lower  animals,  have  been  but  too  com- 
monly regarded  as  proceeding  from 
a refinement  of  feeling,  which  it  is  no 
reproach  to  a person  to  be  a stranger  to, 
and  even  no  great  sin  to  laugh  at  out- 
right. The  intimate  connexion  which 
subsists  between  mercy  to  the  brute 
creation,  and  the  happiness  of  men 
themselves,  has  been  but  little  suspected 
by  the  multitude,  and  only  well  under- 
stood by  a few.  Liberty  and  justice 
are  in  all  men's  mouths,  while  not  one  in 
a thousand,  can  be  brought  to  lend  a 
willing  ear,  when  it  is  proposed  to  strike 
at  the  root  of  that  cruelty  of  disposition, 
which  makes  of  men,  tyrants  and  op- 
piessors.  Familiarity  with  spectacles 
of  animal  suffering — familiarity  with 
the  lash,  the  goad,  the  rowel,  and  the 
knife — these  are  the  things  which  hard- 
en the  natures  of  men,  and  prepare  them 
to  be  as  harsh  and  cruel  to  their  fellow 
men,  as  to  the  beasts  beneath  them. 
Had  the  brute  tribes  only  suffered  less 
at  the  hands  of  men,  it  is  morally  cer- 
tain, men  would  never  have  suffered  so 
much  as  they  have  done  at  the  hands  of 
each  other.  . 

Entertaining  these  impressions  on  the 
subject,  it  was  with  peculiar  pleasure 
wc  lately  noticed  the  commencement  of 
the  journal,  the  title  of  which  is  at  the 
head  of  this  notice.  “The Voice  of  Hu- 
manity’* is  published  quarterly,  and  is 
the  organ  of  a benevolent  association 
which  has  been  formed  for  the  special 

• The  Voice  of  llum»nit>,  published  quarterly, 
for  tlie  Auoirintion  for  Promoting  Rational  Hu* 
inanity  towards  the  Aojinal  Creation. 


purpose  of  procuring  a mitigation  of 
the  sufferings  of  the  brute  creation. 
The  design  of  the  publication  is  stated 
to  be  “to  furnish  a rallying  point  where 
the  humane  may  register  those  bene- 
volent practical  suggestions  which  are 
from  time  to  time  offered  for  correcting 
the  evil — where  acts  of  rational  hu- 
manity may  be  recorded — where  acts  of 
atrocious  cruelty  may  be  held  up  to 
public  execration — and  where  the  grand 
principle  of  prevention  of  cruelty , by  in- 
troducing an  improved  system,  may  be 
clearly  developed  to  the  legislature  and 
the  public.”  F rom  the  numbersof  the  work 
which  are  now  before  us — five  in  all — 
we  are  happy  to  he  able  to  say,  that  it  is 
fulfilling  all  these  purposes  with  great 
spirit  and  ability.  The  chief  subjects 
which  have  hitherto  occupied  its  pages 
are  the  bull-baits,  still  so  common  in 
many  of  our  manufacturing  districts — 
that  monstrous  nuisance,  Smithfield 
Market — and  the  horrid  barbarities  of 
the  slaughter-houses  and  knackers’  yards 
of  the  metropolis.  The  new  inodes  of 
practice  suggested,  are  conceived  in  gene- 
ral, in  a very  discreet  and  practical  spirit; 
and  we  make  no  doubt  we  shall  see,  ere 
long,  not  a few  of  them  universally 
adopted.  We  quote  from  the  last  Num- 
ber, the  following  improvement  in  the 
present  revolting  mode  of  conveying  suck- 
ing-calves to  market;  it  is  very  simple ; 
and  likely  to  be  also  very  efficient : — 

41  Place  a layer  of  straw  at  the  bottom 
of  any  cart  (except  the  cart  at  prewenl 
used  for  the  purpose),  and  bore  equidis- 
tant holes  in  the  sides  of  the  cart  to  re- 
ceive the  end  of  a halter.  The  sucking- 
calves  arc  each  to  have  a halter  on  the 
head,  as  in  the  dairy-house  ; and  when 
placed  in  the  rart,  the  end  of  the  hatter  is 
lo  be  passed  through  the  hole  in  the  side, 
so  as  to  regulate  the  length,  that  each  calf 
may  be  at  liberty  to  stand  up  or  to  lie 
down,  without  getting  over  the  sides  of 
the  cart  or  overlaying  each  other.  The 
only  additional  appendage  required  to 
render  this  still  more  complete  is  a tail- 
board to  the  cart,  which  should  be  so 
contrived  as  to  form  an  inclined  plane 
when  touching  the  ground,  with  strips  of 
wood  nailed  across  it  about  six  inches 
apart,  down  which  the  calves  could  be 
easily  led  by  their  halters.” 

A book  is  opened  at  the  shop  of  the 
publisher  of  the  41  Voice  of  Humanity,” 
(Mr.  Nisbet,  Berners-stveet),  for  receiving 
subscriptions  to  the  Association.  We 
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regret  to  observe,  that  the  amount  sub- 
scribed is  as  yet  inconsiderable;  and  that 
the  first  year’s  balance-sheet  of  the  So- 
ciety shows  an  excess  of  expenditure  be- 
yond the  receipts  of  £36.  lid.  Let  us 
hope  that  next  audit-day  will  exhibit  a 
vert  different  result. 

-ini  !*?>'■<:  ' ” vv.. 

yxnE  PRINCIPLES  OF  locomotion. 
SAXULAS  Rr.ri.Y  TO  TREBOR  VALENTINE. 


Sir, — Although  your  correspondent, 
Trebor  Valentine,  (No.  416,  p.  342),  may 
not  belong  to  the  scientific  class  whose 
notice  of  my  theory  of  locomotion  I court, 
but  who  are  certainly  shy  of  pronouncing 
upon  its  merits,*  yet'l  am  glad  to  see  even 
his  .remarks,  as  I have  approved  his  opi- 
nions on  many  previous  occasions;  and 
it.  enables  me  to  perceive  the  views  of 
thinking  men  respecting  it,  and  note 
those  : which  are  regarded  as  its  weak 

points.  . >;  j , r 

hist.  1 certainly  have  often  spoken  at 
long  cranks,  but  I have  also  said  other 
equivalent  machinery ; when  l mention 
long  cranks  or  levers,  it  is  by  way  of  il- 
lustrating the  best  principles  of  action, 
not  lire  best  practical  modes.  A cylinder 
6$  feet  Jong,  simply  working  a crank, 
could  not  well  be  tolerated,  and  would 
only  produce  one  rated  speed,  or  4 miles 
an  hour.  Variable  spur  or  endless-chain 

• Snxula.  vrben  he  wrote  this,  hud  not  seen  the 

able  paper  by  Mr.  Cheverton,  which  appealed  iu  uur 

last  Number. — Eu.  M.  31. 
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gear  is  intended  to  be  used,  so  as  to  pro- 
duce different  speeds  according  to  thp 
nature  of  the  road ; and  4 miles  an  hour  , 
is,  1 think,  pretty  sufficient  up  a steep 
and  bad  turnpike-road,  and  it  is  there  a 
only  where  I reckon  the  lougca  leverage 
will  be  wanted. 

2nd.  He  says  speed  is  indispensable;  , 
so  it  may  be;  but  I do  not,  nor  ever  clid,;., 
pretend  to  provide  it  without  a coircr. 
sponding  loss  of  power.  I only  attempt 
to  show  how  a certain  weight  may  be 
taken  by  a certain  power  over  rough 
ground  as  well  as  smooth ; but  it  must 
necessarily  l>e  at  various  speeds  in  pro- 
portion to  the  hindrances.  A swift  car- 
riage is  of  little  use  on  a turnpike-road, 
if  it  must  stop  at  the  first  steep  and  rough 
bill  that  it  comes  to,  and  cannot  ascend 
it  at  even  the  slowest  rate,  although  the 
carriage  may  bear  a steam  power  suffi- 
cient for  the  purpose  ten  times  over  if 
scientifically  applied.  My  theory  teaches* 
lo  apply  that  power  to  a long  lever  (wliof 
ther  crank  or  wheel)  on  such  an  emer  • 
gency,  and  gives  the  reason  why  it  wi^L 
succeed.  Will  T.  V.  give  me  the  reason 
why  the  powerful  vehicles  at  Liverpool 
cannot  start  over  a l£inch  bar?  Cw 
be  give  a better  reason  than  my  theory 
gives  ? ' : i 

3rd.  I cannot  well  reply  to  his  third 
objection  without  going  over  the  ground 
already  travelled.  1 feaT  he  has  Bfff 
studied  the  attempted  proof  of  my  5th 
proposition  at  p.  152.  The  thing  is  new; 
and  at  variance  with  many  preconceived 
ideas,  and  cannot  he  appreciated  at  t) ) 
glance.  I query  whether  our  worthy 
Editor,  willing  to  do  justice,  dare  (excuf* 
the  word,  Tis  no  challenge)  pronouugAi 
upon  my  theory,  with  the  mere  reading 
he  has  given  it;  if  he  dare,  let  him  spca$ 
out,  hut  give  his  reason,  “ not  on  eonir 
pulsion,” 

••  Though  reasons  grew  as  thick  as  btacLbei  rieL*** 

.!.  V.  cannot,  surely,  think  me  so  neglfi- 
gent  as  to  have  overlooked  the  obviops 
fact  of  the  weight  increasing  the 
When  a carter  treads  upon  a spokeriVf 
his  wheel  to  assist  his  overloaded  horsb, 
he  may  not  think  of  the  extra  weigh1*, 
but  lie  knoiat  he  assists  traction  mudh 
more  than  will  countervail  the  resistance 
of  his  own  weight.  200lhs.  may  propel 
2200lbs. ; add  another  2001bs.  to  the 
propulsive  power,  and  it  will  be  doubled, 

whilst  the  load  is  onlv  increased  Vr  l^rl* 

nuoni 
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But  I d*  not  &te  weight  as  the  uctnal 
power  of  a steam-engine,  but  only  as  a 
simple  measure  of  that  power;  surely 
weight  will  indicate  the  force  of  any  me- 
chanical power  whatever.  Me  does  not 
take  a rigntview  of  the  subject;  locomo- 
tion is  not  in  his  line,  and  if  my  explana- 
tion, in  p.  152,  do  not  convince  him,  he 
must  please  to  wait  the  result  of  experi- 
ments, which  I hope  some  person  besides 
myself  will  be  induced  to  make  ere  long. 

4th.  If  my  diagram,  p.  248,  he  not  an 
answer  to  his  4th  objection,  I cannot 
readily  frame  one  that  he  will  under- 
stand, because  his  iden3  are  not  trained 
to  locomotion;  there  is  too  much  common 
motion  hangs  about  them.  In  his  note 
respecting  the  light-boat,  I conceive  the 
weight  of  his  body  operating  on  the  end 
of  an  angular  substance  in  a fluid  me- 
dium, caused  a tendency  to  three  motions 
at  least  in  that  substance  (the  boat);  but 
the  prevailing  motion  would  be  in  the 
line  of  least  resistance,  which  would  lie  up 
the  inclined  watery  plane  towards  the 
most  elevated  part  of  the  boat.  A piece 
of  wood  in  water  slips  from  under  the 
finger  in  a similar  direction,  when  press- 
ed at  either  end.  T.  V.  squeezes  me  too 
close  when  he  requires  me  to  name  the 
order  of  a lever,  where  none  apparently  is 
used.  If  he  will  show  the  lever,  I will 
tell  him  the  order  and  the  place  of  the 
fulcrum. 

.*  I wonder  Trcbor  Valentine,  who  knows 
better,  should  say  that  locomotion,  or  any 
operation  of  machinery,  is  “ ndveuti- . 
tious.”  That  which  can  be  performed 
:1000  times  alike  cannot  be  adventitious, 
or  by  chance.  This  remark  shows  the 
straits  my  opponents  arc  driven  to,  to 

Sove  that  theoiy  false  which  it  is  plain 
ey  do  not  understand ; for,  if  they 
understood  it,  they  would  all  agree,  as  in 
a known  mecbauical  or  uiauiematical 
truth,  in  pointing  out  one  true  cause  of 
error. 

lu  the  “ famous  wheel-barrow  pro- 
blem” power  is  gained,  as  it  is  in  all 
other  machines,  by  losing  speed.  The 
power  by  moving  9 inches,  effects  what 
it  could  not  effect  by  moviug  only  2£ 
inches. 

id  is  remark  about  my  note  on  friction, 
scarcely  merits  a reply.  It  was  true 
enough,  though  the  selection  of  an  in- 
stance was  not  the  most  happy,  being 
the  only  one  I could  find  at  the  needful 
moment.  The  following,  from  vol.  13, 


age  168,  is  perhaps  # tariff r.  ■ *ft  lil» 
eefi  generally  admitted,  “that  the  ter- 
duction  of  friction  (on  the  rails)  is  the 
grand  desideratum  in  railway  connry- 
ancc.J>  Resistance,  as  T.  V.  says,  is  the 
thing  meant,  but  friction  is  the  term 
used,  and  justifies  my  observation.  Mjr 
theory  pleads  for,  if  it  does  not  prove, 
that  all  railways  are  furnished  with  cogs — 
either  irregular  invisible  oues,  which  my- 
self and  others  occasionally  call  friction, 
or  regular  apparent  cogs ; so  I am  partly 
a disciple  of  Mr.  Thomas  Orgy.  The 
question  is — whether  there  is  most  real 
friction  or  abrasive  sliding  in  the  one  or 
the  other?  I presume  the  large  visible 
cogs  present  the  greatest  portion  of 
sliding  surface,  and  consequently  the 
greatest  real  friction. 

I would  gladly  make  my  theory  better 
understood,  and  will,  with  your  leave, 
try  another  mode,  by  which  T.  V.  must, 
I think,  own  that  a locomotive  machine 
mar  he,  in  principle,  a M simple  lever 
with  its  fulcrum  on  the  roau.”  * Let 
Trebor  Valentine  consider  how  he  would 
sit  or  stand  upon  a common  roller  or 
barrel  as  B,  fig.  t,  having  no  axle  or 
centre  fulcrum , and  how  he  would  Toll 
it  along,  without  his  touching  the 
ground*,  and  he  will  then  have  in  prin- 
ciple, a rude  locomotive  machine  of  the 
simplest  order,  without  any  friction  at 
all  (except  the  friction  of  my  invisible 
cogs,  above  named)  the  resistance  and 
power  being  in  their  best  places,  or 
nearly  so. 

The  larger  the  roller  the  greater  the 
leverage,  and  more  easy  to  propel.  He 
would  propel  it  were  he  inside  or  out,  by 
treading  upon  or  weighing  one  side 
more  than  the  other.  Calling  this  a ma- 
chine, the  ground  and  its  obstacles  at  D, 
would  surely  be  allowed  to  be  the  loco- 
motive fulcrum.  Where  else  could  it  be? 
The  man’s  weight  would  represent  the 
power  and  part  of  the  resistance,  and  one 
side  of  the  roller  would  represent  a lever 
to  lift  the  other  side.  The  roller  now 
revolves  upon  an  imaginary  centre,  and 
goes  forward  without  friction  ; the  diffi- 
culty of  working  this  rude  carriage 
would  consist  in  continually  scrambling 
up  the  descending  side,  but  by  a little 
addition,  and  without  .altering  the  main 
principle,  the  machine  may  be  made 
more  commodious  to  work.  Let  a real 
centre  be  put  to  the  roller,  as  in  Fig. 
2,  and  iu  this  real  centre  bear  a frame 
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A Ay  to  support  the  pdwer,  or  the  mao, 
from ! *vlrich  bo  • can  apply  part  of  his 
weight,  or  muscular -force,  to  turn  the 
xwilw  ft  as  before*  having  now,  in  ad* 
ditieti,  the  axle  friction  to  overcome. 

• ir.  >•  \»  . 

* Fig.  2. 
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Here  another  difficulty  would  arise  in 
keeping  the  frame  balanced  on  the 
centre.  To  do  this,  pitta  few  small  wheels, 
CC,  to  support  the  frame  in  equilibrio, 
as  nearly  as  possible,  which  will  still  add 
ibore  weight  and  friction  without  alter- 
ing the  main  principle,  for  the  roller  is 
supposed  to  carry  the  whole. 

Lastly,  as  a substitute  for  the  man, 
put  a steam-engine,  A,  Fig.  3. 

Fig.  3 


■Tk  tr  >:; 

» tl  f*j£*r*  ;»ji  i 

»*? 

**  « 

r.rttk  w 
.» « in  *<>(■ 

- ool  OiU 
'•  4li 

<■•«  » b 


01 


The  force  of  this  steam-engine  shall 
be  applied  on  the  rim  of  the  roller,  or 
where  the  man  applied  his  power,  and 
you  have,  in  principle , a perfect  Tri- 
umph steam-carriage,  at  a maximum  of 
power  and  minimum  of  speed.  The 
roller  B earning  the  whole,  when  the 
frame  is  exactly  balanced,  and  if  a 


hundred  common  motion  fulorums  (An- 
fflied,)  he  at  work  amongst  -themselves 
on  -the  roller,  they  do  not  change  the 
original  locomotive  fulcrum  at  D.  Here, 
we  have  the  main  weight  of  the  roller 
and  frame  just  over  the  fulcrum  at  D, 
and  the  power  applied  to  the  longest 
possible  lever,  which  I maintain  gives 
the  ne  plus  ultra  of  locomotive  effect. 
See  my  theory. 

Yours,  &«. 

* # r • • • * 

Saxula. 


August  6,  .1831. 


A WORD  TO  SAXULA  ON  LONG  CRANKS. 

* * ! i 1 • , • 

Sir, — I have  always  been  taught  to 
consider  that  long  cranks  were  to  he  pre- 
ferred only  because  they  were  the  oonse- 

Juence  of  a long  stroke  in  engines,  which, 
believe,  every  one  approves  to  a certain 
extent.  Let  us  suppose  a steam -carriage 
with  wheels  64  inches  diameter,  and  that, 
sacrificing  speed  to  power,  we  w>ere  to 
drive  the  crank-slmft,  independent  of  the 
carriage- wheel ; suppose,  further,  that  on 
this  shaft  there  were  placed  a toothed- 
wheel  of  18  inches  diameter,  representing 
the  length  of  the  stroke  of  the  engine, 
and  that  w ith  this  wheel  we  were  to  drive 
another  tnofhed-wlieel,  fixed  to  the  axle 
of  the  carriage,  of  53  inches  in  diameter 
(or  so  as  just  to  clear  the  road,  or  to  re- 
present Saxula’s  long  crank).  Does 
Saxula  think  we  should  do  more  work 
with  the  same  power  than  as  at  present 
applied  ? If  so,  he  is  grievously  mis-  • 
taken.  Again,  if  these  wheels  w’ould 
make  a difference,  so  would  a band  lYom 
the  crank-shaft  to  another  drum  on  the 
axle  ; that  on  the  crank-shaft  18  inches, 
on  the  axle  53  inches. 

Yours,  &c.  1 Quid. 


INCLINED  PLANES  IN  CANALLINO. 

Sir, — It  is  asserted  in  the  American 
account  of  certain  experiments  on  the 
Morris  Canal,  (inserted  in  the  Mecha- 
nics’ Magazine,  vol.  xv.  p.  204),  that  5 
boats,  of  25  tons  each,  can  be  passed  up 
an  inclined  plane,  of  70  feet  rise,  in  the 
space  of  an  hour.  It  is  likewise  said, 
that  the  detention  on  each  boat  is  at  the 
rate  of  1 minute  on  each  10  feet  of  lift; 
which  is  affirmed  to  be  a saving  of  at 
least  9-10ths,  as  compared  with  locks. 

Now,  on  the  Forth  and  Clyde  Canal 
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vessels  of  100  tons  pass  the  locks  of  8 
feet  rise  in  from  24  to  4 minutes,  accord- 
ing as  the  persons  in  attendance  at  the 
sluices  and  gates  are  active  or  otherwise. 
It  is  therefore  evident,  that  in  locks  of 
certain  dimensions  a greater  tonnage 
may  be  passed  per  hour  than  by  an  in- 


clined plane  like  that  described ; and 
there  can  be  little  doubt  that  when  sav- 
ing of  time  becomes  an  important  object, 
the  locks  of  small  canals  may  be  filled  or 
emptied,  and  vessels  passed  up  or  down 
in  one  minute. 

Yours,  &e.  J.  K. 


Sir, — Your  correspondent.  S-  B , page. 
89,  is  quite  mistaken  in  fancying  that 
diagonal  are  more  advantageous  than 
lateral  lines  in  planting,  sowing,  &e. 
On  reference  to  his  own  figure  he  will 
perceive  that  lie  has  allowed  the  dia- 
gonal lines  to  extend  to  the  limits  of  the 
laud  on  all  the  four  sides,  whilst  the 
other  lines  are  placed  full  4 inches 
within  the  limits  on  two  of  the  sides. 
But  to  compare  the  two  cases  properly, 
the  extreme  lateral  lines  should  be  only 
2 inches  within  the  limits,  which  would 
then  include  one  more  line  of  5 feet, 
and  consequently  just  balance  the  total 
of  the  diagonals. 

T would  propose  a fairer  ease  still, 
which,  1 trust,  will  show  S.  B.  that  the 
lateral  method  has,  in  reality,  the  ad- 
vantage. 

Let  AB  and  CD  be  two  equal  rect- 
angles; and  having  decided  what  mar- 

Sin  is  necessary  on  all  the  sides,  draw 
ic  two  inner  rectangles,  which,  for  the 


sake  of  whole  numbers,  we  will  presume? 
80  inches  long  and  60  wide,  and  also 
that  the  direct  distance  between  the  lines 
shall  be  4 inches.  Now,  in  the  first 
piece,  the  greatest  line  or  diagonal  is  100 
inches,  and  on  each  side  of  this,  there  is 
a series  of  11  lines  of  8$,  16$,  25,  &c. 
The  sum  of  each  series  is,  therefore,  550, 
and  the  total  of  all  the  diagonal  lines  is 
exactly  1200.  in  the  second  piece,  the 
lines  are  evidently  16  of  80  long, 
amounting  to  1280 ; hence  there  will  be 
always  one  line  in  favour  of  the  lateral 
method.  It  may  be  remarked,  that  if 
the  lines  were  taken  across  the  field,  the 
advantage  would  be  only  one  line  of  60  ; 
therefore  it  is  best  to  drill  lengthwise, 
according  to  the  general  method  of  agri- 
culturists, subject,  of  course,  to  a mode- 
rate length  of  the  furlong. 

Yours,  &c. 

W.  1).  Snooke. 

Ily tie,  June  6, 103 1. 


NEGRO  COLONY  OF  LIBERIA. 

Elliott  Crcsson  presents  his  thanks 
to  the  Editor  of  tho  Mechanics’  Magazine 
for  the  kind  notice  taken  of  Liberia  in  his 
last  Number  (418);  and  to  euable  him  to 
judge  whether  the  statements  * have  been 


1 * » 

too  highly  coloured,’  begs  his  acceptance 
of  the  accompanying  Reports  : referring 
him  particularly  to  pp.  *29—33,  for  the 
evidence  of  the  colonists  themselves. 

8 Mo.  18.  183 1. 


Mr.  Crcsson  is  the  Agent  of  the  Amc- 
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Yican  Colonization  Society,  to  whom  al- 
lusion was  made  by  the  writer  of  the  no 
tice»  which  appeared  in  our  pages,  as  be- 
ings .M  now  in  Loudon,  and  ready  to 
receive  the  subscriptions  of  English  ad- 
mirers of  the  plan.”  We  have  perused 
the  Reports  with  which  he  has  favoured 
us,  and  have  great  satisfaction  in  ac- 
knowledging that  they  establish,  beyond 
every  suspicion  of  44  high  colouring,”  the 
accuracy  of  the  statements  in  question. 
Mr.  Cresson  solicits  not  our  subscriptions 
for  private  ends ; he  has  come  amongst 
us  on  a mission  of  as  pure  philanthropy 
as  ever  warmed  the  human  breast;  and 
most  cordially  do  we  wish  him  every 
possible  success.  We  shall  extract  part 
of  the  evidence  to  which  Mr.  Cresson  has 
referred  us;  but  before  doing  so,  it  seems 
proper  that  we  should  lay  before  our 
reaaers  some  further  account  of  the  ex- 
cellent Society,  of  which  he  is  the  repre- 
sentative. We  feel  the  more  induced  to 
do  so,  that  our  pages  have  been  hereto- 
fore (vol.  xv.  pp.  109 — 116)  the  medium 
of  much  severe  reflection  on  the  Ameri- 
cans, for  the  protracted  existence  of 
slavery  amongst  them,  without  any  notice 
beingtaken  of  themany  redeemingcircuin- 
stances,  which  the  history  of  this  Society 
discloses,  and  of  some  of  which  w'e  must 
candidly  confess  we  were  not  aware. 
The  following  particulars  we  extract  from 
an  44  Introduction”  by  Mr.  Cresson  to  the 
Reports  which  he  has  sent  us : — 

•*<  Slavery,  and  its  inconsistency  with 
the  dictates  of  Christianity,  have  long 
been  freely  acknowledged  and  deeply 
lamented  by  the  people  of  the  United 
States — and  its  removal,  the  great  pro- 
blem which  has  occupied  the  attention  of 
her  best  and  wisest  men.  So  far  back  as 
1698,  the  Assembly  of  Pennsylvania,  to 

fmt  an  end  to  the  introduction  of  slaves, 
aid  a duty  of  £ 10  per  head  upon  their 
importation ; but  this  benevolent  law, 
together  with  about  fj'ly  of  similar  tenor, 
which  were  passed  by  the  neighbouring 
colonies  up  to  the  period  of  their  Revolu- 
tion, were  all  refused  the  sanction  of  the 
mother  country . The  introduction  of 
slaves  was  one  of  the  great  causes  of  com- 
plaint, which  led  to  their  Declaration  of 
Independence,  dated  July  4th,  1776. 

“ Scarcely  had  that  struggle  ceased, 
when  a colony  on  the  coast  of  Africa,  si- 
milar to  that  of  Liberia,  was  proposed, 
but  the  prosecution  of  the  Slave  Trade, 
by  every  civilized  Power,  defeated  these 
benevolent  views.  In  1796,  the  plan  was 
again  revived,  in  a series  of  luminous 


essays  by  Qerard  T.  Hopkins,  a distin- 
guished friend  in  Baltimore;  and  shortly 
afterwards  the  Legislature  of  Virginia,  a 
State  containing  nearly  one-third  of  the 
black  population  of  the  Union,  pledged  its 
faith  to  give  up  all  their  slaves,  provided 
the  United  States  could  obtaiu  a proper 
asylum  for  them.  President  Jefferson 
negociated  in  vain  for  a territory  either  in 
Africa  or  Brazil  ; but  that  great  State 
(Virginia)  again  renewed  its  pledge  in 
ISI6,  by  a vote  of  190  to  9,  (most  of  the 
Members  being  slave-holders,)  upon 
which,  Gen.  C.  F.  Mercer,  the  Wilber- 
force  of  the  American  Congress,  opened  a 
correspondence  with  the  philanthropists 
of  the  different  States,  which  led  to  the 
formation  of  the  American  Coloniza- 
tion Society,  on  the  1st  of  Jan.  1817. 

44  The  great  objects  of  that  Society 
were— the  final  and  entire  abolition  of 
slavery,  providing  for  the  best  interests  of 
the  blacks,  by  establishing  them  in  inde- 
pendence upon  the  coast  of  Africa;  thus 
constituting  them  the  protectors  of  the 
unfortunate  natives  against  the  inhuman 
ravages  of  the  slaver,  and  seeking,  through 
them,  to  spread  the  lights  of  civilization 
and  Christianity  among  th offty  millions 
who  inhabit  those  dark  regions.  To 
meet  the  views  of  all  parties,  they  had  a 
most  difficult  part  to  tread ; but  as  all 
legislation  on  the  subject  of  slavery  was 
specially  reserved  to  the  respective  Stutes 
by  the  Articles  of  Confederation , and  had 
become  the  basis  qf  the  Constitution  of  the 
United  States , they  very  wisely,  instead 
of  denouncing  an  evil  which  they  had  not 
the  power  to  overthrow,  had  recourse  to 
the  more  sure,  but  gradual  mode  of  re- 
moving it,  by  enlightening  the  con- 
sciences, and  convincing  the  judgments, 
of  the  slave-holders.  Their  theory  is 
justified  by  experience;  for  while  our  lit- 
tle colony  has  grown  quite  ms  fast  as  could 
be  wished  for  by  its  most  judicious  friends, 
these  principles  have  been  silently  gain- 
ing ground  in  the  slave  States,  yet  so  ra- 
pidly, that  the  number  of  slaves  offered 
gratuitously  by  benevolent  owners,  ex- 
ceed ten-fold  the  present  means  of  the 
Society  to  receive  and  convey  them  to 
Africa.  The  disposition  of  Virgiuia  has 
been  already  shown.  Delaware  and  Ken- 
tucky have  also  proved  their  anxiety  to 
concur  in  so  noble  a cause;  and  Dr. 
Ayres,  the  earliest  Governor  of  Liberia, 
now  a resident  of  Maryland,  asserts, 
4<  that  owing  to  the  plans  and  principles 
of  colonization  being  better  understood, 
in  less  than  twenty  years  there  wilt  be  no 
more  slaves  born  in  that  State.  A party 
in  South  Carolina  is  now  almost  the  only 
opponent  that  the  Society  has  at  home  ; 
and,  as  if  to  afford  the  most  incontestable 
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evidence  that  Us  plan  will  destroy  (lie  in- 
stitution of  slavery  in  the  United  States, 
they  ground  their  opposition  upon  the 
inevitable  tendency  of  colonization  to 
eradicate  tlave-holding,  and  thereby 
deprive  them  of  their  property." 

After  detailing  what  the  Society  have 
accomplished  at  Liberia,  and  which  we 
need  not  repeut,  Mr.  Cresson  proceeds : — 

44  All  this  has  been  effected  for  the 
small  sum  of  <£27,000 ; and  its  friends,  at 
first  but  few,  have  so  increased,  in  nutn 
her  and  confidence,  that  one-third  of  their 
total  receipts  accrued  during  the  last 
year.  Several  religions  bodies  have 
given  It  their  earnest  and  unanimous  sup- 
port— thirteen  of  the  States  have  recom- 
mended it  to  the  patronage  of  Congress ; 
and  on  the  elevation  of  Us  champion,  the 
Hon.  Henry  Clay,  to  the  Presidency, 
there  cannot  be  a doubt  that  funds  ade- 
quate to  the  fulfilment  of  this  glorious 
design  will  be  granted  by  the  General 
Government.’* 

1 1 may  be  asked,  what  pressing  occa- 
sion there  is  for  transportation  to  Africa? 
Cannot  emancipated  blacks  thrive  as  well 
in  the  United  States — of  which  most  of 
tlienl  are  natives — as  in  this  new  settle- 
ment of  Liberia  ? The  following  extracts 
from  an  Address  of  Mr.  Clay  to  the  Colo- 
nization Society  of  Kentucky,  will  fur- 
nish satisfactory  ^answers  to  both  these 
questions : — 

<4  Of  all  the  descriptions  of  our  popu- 
lation, and  of  either  portion  of  the  Afiican 
race,  the  free  people  of  colour  are  by 
far,  as  a class,  the  most  corrupt,  de- 
praved, and  abandoned.  There  are  many 
honourable  exceptions  among  them,  and 
1 take  pleasure  in  hearing  testimony  to 
some  1 know.  It  is  not  so  much  their 
fault  as  the  consequence  of  their  ano- 
malous condition.  Place  ourselves,  place 
any  men  in  the  like  predicament,  and 
similar  effects  would  follow.  They  are 
not  slaves,  and  yet  they  are  not  free. 
The  laws,  it  is  true,  proclaim  them  free ; 
but  prejudices,  more  powerful  than  any 
laws,  deny  litem  the  privileges  of  free- 
men. They  occupy  a middle  station  be- 
tween the  free  white  population  and  the 
slaves  of  the  United  States  ; and  the 
tendency  of  their  habits  is  to  corrupt 
both.  They  crowd  our  large  cities, 
where  those  who  will  work  can  best  pro- 
cure suitable  employment,  and  where 
those  who  addict  themselves  to  vice  can 
best  practice  and  conceal  their  crimes. 
If  the  vicious  habits  and  propensities  of 
this  class  were  not  known  to  every  man 
of  atloutive  observation,  they  would  be 


demonstrated  by  the  unerring  test  of  the 
census.  According  to  the  last  enume- 
ration of  the  inhabitants  of  the  United 
States  it  appeared,  that  the  fate  &f  Us 
annual  increase  was  only  about  two-aad- 
a-half  per  cent.,  whilst  that  ’of  the  other 
classes  was  about  three.  No  other  ade- 
quate cause  for  this  disproportion  can  be 
assigned,  but  that  of  the  improvidence 

and  vices  of  the  class  referred  to.  * • / 

* « • 
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u The  vices  of  the  free  blacks  dof  not 
spring  from  any  inherent  depravity  in 
their  natural  constitution,  bat  from  their 
unfortunate  situation.  Social  intercourse 
Is  a want  which  we  are  prompted  to  gra- 
tify by  ull  the  properties  of  car  nature. 
And  as  they  cannot  obtain  it  in  the  better 
circles  of  society,  nor  always  among 
themselves,  they  resort  to  slaves,  audio 
the  most  debased  and  worthless  of  .the 
whites.  Corruption,  and  all  the  train  of 
petty  offences,  arc  the  consequences. 
Proprietors  of  s'aves,  in  whose  neigh- 
bourhood any  free  coloured  family  is 
situated,  know  how  infections  and  perni- 
cious this  Intercourse  is.  And  the  penal 
records  of  the  tribunals,  especially  in  ibr 
large  cities,  bear  frightful  testimony  to 
the  disproportionate  number  of  crimes 
committed  by  the  free  people  of  colour." 

For  the  beneficial  change  effected  in 
the  character  and  fortunes  of  these 
people  by  transplanting  them  to  Africa, 
we  shall  now  quote  that  u evidence  of  the 
colonists  themselves,”  to  which  Mr.  Cres- 
son has  directed  our  attention.  The  pas- 
sages which  follow  are  extracted  from 
a circular  address  of  the  colonists  of  Li- 
beria to  their  free  brethren  of  colour  in 
the  United  States  ; agreed  to  at  a public 
meeting  held  at  the  Court  House  of 
Monrovia  (the  chief  town  of  Liberia)  on 
the  29th  August,  1827. 

44  The  first  consideration  Which  caused 
our  voluntary  removal  to  this  country, 
and  the  object  which  we  still  regard  with 
the  deepest  concern,  is  liberty— liberty, 
in  the  sober,  simple,  but  complete  sense 
of  the  word  ; not  a licentious  liberty, 
nor  a liberty  without  government,  or 
which  should  place  us  without  the  re- 
straint of  salutary  laws— but  that  liberty 
of  speech,  action,  and  conscience,  which 
distinguishes  the  free  enfranchised  citi- 
zens of  a free  state.  We  did  not  enjoy 
that  freedom  in  our  native  country ; ami, 
from  causes,  which,  as  respects  our- 
selves, we  shall  soon  forget  for  ever, 
we  were  certain  it  was  not  there  attain- 
able for  ourselves  or  our  children.— 
This,  then,  being  the  first  object  of  our 
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pursuit  In  coming  to  Africa,*  is  probably 
(he  first  object  on  which  you  will  ask 
for  information.  And  we  must  truly  de- 
clare to  you,  that  our  expectations  and 
hopes,  in  this  respect,  have  been  rea- 
lised. Our  constitution  secures  to  us, 
so  far  as  our  condition  allows,  “ all  the 
rights  and  privileges  enjoyed  by  the 
citizens  of  the  United  States  and  these 
rights  and  privileges  arc  ours.  We  are 
proprietors  of  the  soil  we  live  on,  and 
possess  the  rights  of  freeholders.  Our 
suffrage*,  and,  what  is  of  more  import- 
nnce,  our  sentiments  and  our  opinions 
have  their  due  weight  in  the  government 
we  live  under.  Our  laws  are  altogether 
our  own  ; they  grow  out  of  our  circum- 
stances ; are  framed  for  our  exclusive 
benefit,  and  administered  cither  by  officers 
of  our  own  appointment,  or  such  as  pos- 
sess our  confidence.  We  huve  a judi- 
ciary, chosen  from  among  ourselves ; 
we  serve  as  jurors  in  the  trial  of  others  ; 
and  are  liable  to  be  tried  only  by  juries 
of  our  fellow  citizens,  ourselves.  We 
hove  all  that  is  meant  by  liberty  q/’  con- 
science. The  timo  and  mode  of  wor- 
shipping God,  ns  prescribed  to  us  in  his 
word,  and  dictated  by  our  conscience,  we 
are  not  only  free  to  follow,  but  are  pro- 
tected in  following. 

44  Forming  a community  of  our  own,  in 
the  land  of  our  forefathers  ; having  the 
commerce,  the  soil,  and  resources  of  the 
country  at  our  disposal,  we  know  no- 
thing of  that  debasing  inferiority  with 
which  our  very  colour  stamped  us  in 
America  ; there  is  nothing  here  to  create 
a feeling  on  our  part — nothing  to  cherish 
the  feeling  of  superiority  in  t lie  minds  of 
foreigners  who  visit  us.  It  is  this  moral 
emancipation — this  liberation  of  the  mind 
from  worse  than  iron  fetters — that  repays 
us,  ten  thousand  times  over,  for  all  that 
it  has  cost  us,  and  makes  us  grateful  to 
God  and  our  American  patrons  for  the 
happy  change  which  has  taken  place  in 
our  situation.  We  are  not  so  self-com- 
placent as  to  rest  satisfied  with  onr  im- 
provement, either  as  regnrds*  our  minds 
or  our  circumstances.  Wo  do  not  ex- 
pect to  remain  stationary.  Far  from  it. 
But  (vc  certainly  feel  ourselves,  for  the 
first  time,  in  a state  to  improve  cither  *o 
any  purpose.  The  burthen  is  gone J'rom 
our  shoulders : icc  note  breathe  and  move 
. freely. 

• *l6  * * * 

“Truly,  we  have  n goodly  heritage; 
and  if  there  is  any  thing  lacking  in  the 
character  or  condition  of  the  people  of 
this  Colony,  it  never  can  be  charged  to 
the  account  of  the  country  ; it  must  be 
the  fruit  of  our  own  mismanagement,  or 


siolhfultiess,  or  vices.  But  from  these 
evils  we  confide  in  Him,  to  whom  weare 
indebted  for  all  our  blessings,  to  preserve 
us.  It  is  the  topic  of  our  weekly  and 
daily  thanksgiving  to  Almighty  God, 
both  in  public  and  in  private,  and  Ho 
knows  with  what  sincerity,  that  we  were 
ever  conducted,  by  his  Providence  to  thin 
shore.  Such  great  favours,  in  so  short  a 
time,  and  mixed  with  so  few  trials,  are  to 
be  nscribed  to  nothing  but  Ilis  special 
bbssing. — This  wo  acknowledge.  We 
only  want  the  gratitude  which  such  sig- 
nal favours  call  for.  Nor  nro  we  willing 
to  close  this  paper  without  adding  a 
heartfelt  testimonial  of  the  deep  obli- 
gations we  owe  to  our  American  patrons 
nnd  best  earthly  benefactors,  whose  wis- 
dom pointed  us  to  this  home  of  our  na- 
tion, and  whose  active  nnd  persevering 
benevolence  enabled  us  to  reach  it. 

* * * * 

“ We  solicit  none  of  you  to  emigrate 
to  this  country  ; for,  wo  know  not  who 
among  you  prefers  rationnl  independ- 
ence. and  the  honest  respect  of  his  follow 
men,  to  that  mental  sloth  and  careless 
poverty  which  you  already  possess,  nnd 
your  children  will  inherit  after  you,  in 
America.  But  if  your  views  and  aspir- 
ations rise  n degreo  higher — if  your 
minds  are  not  as  servile  as  your  present 
condition — we  can  decide  the  question  at 
once  ; nnd  with  confidence  say,  that  you 
will  bless  the  day.  and  your  children  alter 
you.when  you  determined  to  become  citi- 
zens of  Liberia. 

* * * * 

We  have  confined  ourselves,  in  the 
preceding  extracts,  to  such  passages  as 
best  testify  how  the  colonists  themselves 
think  and  feel  under  the  change  which 
has  taken  place  in  their  circumstances ; 
and  truly,  a more  wonderful  regene- 
ration of  character  has  seldom,  if  ever, 
fallen  under  our  observation. 

We  might  also  quote  from  this  Ad- 
dress many  interesting  particulars  re- 
specting the  products  of  the  country,  and 
the  progress  made  by  the  settlers  in 
farming,  building,  &c.,  but  it  may  suf- 
fice to  mention  generally,  that  the  evi- 
dence of  the  colonists  fully  corroborates 
ull  that  was  slated  on  these  heads  in  our 
first  notice  of  the  colony. 

We  will  now  only  add,  that  to  persons 
of  practical  benevolence — to  those  who 
have,  at  once,  the  will  and  the  power  to 
do  good — a more  inviting  opportunity  of 
exertion  can  scarcely  be  imagiued,  tliau 
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that  which  is  now  offered  by  this  colony 
of  Liberia.  The  experience  of  the  Ame- 
rican Colonization  Society  shows,  that 
. for  a sum  of  71.  10*.  you  may  “ not 
only  secure  the  freedom  of  u slave, 
and  pay  his  passage  to  Africa,  but  con- 
stitute him  a freeholder  of  thirty  acres 
of  fertile  land.”  Think  of  this,  ye  af- 
fluent— only  think  at  how  small  price  so 
sweet  a gratification  as  that  of  giving 
freedom  and  independence  to  a fellow 
being  can  be  obtained — and  refuse  your 
mite  if  you  can. 

• Mr.  Cresson’s  address  is  No.  19,  Adam- 
street,  Adelphi. 


FIRE-ENGINE  SUCTION-PIPES. 


Sir, — In  some  towns  in  Belgium,  the 
suction-hose  of  the  fire-engines  are  made 
without  any  internal  metal  spiral  to  sup- 
port them  against  the  pressure  of  the 
atmosphere.  They  are  formed,  in  the 
manner  represented  in  the  following 
sketch,  by  winding  a broad  leather  strap 
round  a mandril  in  a spiral  direction, 
overlapping  sufficiently  at  each  coil  to 
allow  of  a line  of  copper  rivets  being  in- 
serted. 


When  the  rivets  are  set  very  close, 
and  the  coils  are  not  above  2 inches 
broad,  such  hose  appear  to  have  suffi- 
cient stiffness  to  answer  the  purpose  in- 


tended, and  to  possess  some  advantages 
over  those  generally  used- in  England. 

Yours,  8cc. ' J.  R. 


REMARKS  ON  MR.  BADDELEY’s  W HIXIS 
FOR  IMPROVING  STREET- PAVING.” 

Sir, — In  No.  414  of  your  work,  Mr. 
W.  Baddeley  proposes  to  “ bevel  the 
upper  edges  of  the  stones,”  to  obviate  the 
difficulty  which  horses  experience  in  tra- 
velling the  modern  roads  of  the  metro- 
polis; he  thinks  such  alteration  would 
prevent  them  from  stumbling  and  fall- 
ing, assist  them  in  ascending  acclivities, 
and  help  them  on  level  ground  in  frosty 
weather.  But  is  it  certain  that  more 
horses  fall  now  than  formerly?  Al- 
though more  may  fall  through  the 
smoothness  of  the  new  paving,  yet  none 
fall  through  such  roughness  as  distin- 
guished the  old  roads.  Besides,  in  a very 
lew  weeks  after  the  stones  are  laid,  in 
the  new  way,  the  fissures  widen,  and  fur- 
nish quite  sufficient  abutment  for  the 
thrust  of  horses.  I am  inclined  to  think 
that  Mr.  Baddeley’s  plan  would  prove 
.not  only  useless,  but  in  frosty  weather 
dangerous ; for  there  is  very  little  doubt 
but  that  the  openings  A (see  the  sketch 
subjoined)  would  become  filled  with 
frozen  earth  and  water,  which  would 
render  equestrian  progress  more  diffi- 
*cnlt  and  dangerous  than  is  at  present 
. the  case. 


In  my  opinion  the  new  mode  of  road 
.making  is  far  more  beautiful  and  du- 
rable than  the  old  manner,  and  except- 
ing the  iron  gutters,  more  pleasant  and 
useful.  The  iron  gutters,  as  Mr.  B.  ob- 
serves, arc  certainly  too  smooth,  and 
' very  serious  accidents  have  occurred  in 
consequence.  Not  many  days  since,  a 
horse  slipped  its  foot  from  stepping  on 
one  of  these  gutters  in  Coleman-street, 
and  in  the  fall,  the  gentleman  who  rode 
it  got  his  leg  broken.  < 

The  risk  of  such  mischances  would 
be  entirely  avoided  by  adopting  the 
excellent  plan  of  stone  gutters  followed 
in  the  New  London  Bridge. 

Yours,  Sc c.  J.  B. 


j 
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lUfi  SIN  OF  OPPRESSION  IN  ITS  DELATION 
TO  MASTERS  AND  WORKMEN. 

In  the  third  volume  (just  published)  of 
the  Works  of  the  late  Rev.  Robert  Hall,* 
containing  his  various  tracts  on  politics 
and  political  economy,  there  are  two  pa- 
pers, written  by  him  in  1819  and  1821, 
in  defence  of  the  Leicester  Frame-Work 
' Ktiitters*  Fund,  with  which  we  have  been 
particularly  pleased,  for  the  humane  and 
i enlightened  views  which  they  contain  on 
the  difficult  subject  of  regulating  wages. 
That  every  reduction  in  the  wages  of  the 
working  classes  must  be  caused  by  a pro- 
portional falling  off  in  the  demand  for  the 
products  of  their  industry,  is  one  of  the 
doctrines  of  the  fashionable — that  is  the 
* uristocratical — school  of  political  eco- 
nomy ; but  that  it  is  a very  false  doc- 
trine, is,  we  think,  demonstrated  bv 
Mr.  H.,with  great  clearness,  in  the  fol- 
lowing passage: 

*r  That  wages  should  decline  to  a cer- 
tain extent  along  with  the  demand,  is  the 
natural  consequence  of  the  vicissitudes  of 
‘trade;  still  it  is  but  equitable  that  they 
should  bear  some  proportion  to  each 
other.  We  will  suppose,  out  of  10  000 
bands  engaged  in  this  manufacture,  that 
1000  are  out  of  employ  ; here,  supposing 
* the  remainder  to  labour  with  only  their 
usual  degree  of  assiduity,  there  are  nine- 
tenths  of  the  manufacture  produced  which 
was  made  when  they  were  all  at  work. 
The  probable  demand  has  diminished  one- 
teuth.  But  if  the  effect  of  this  is  to  re- 
duce the  wages  nearly  one-half,  so  as  to 
place  the  necessaries  of  life  out  of  the 
reach  of  tbe  workmen,  is  not  this  a result 
to  be  deplored?  and  if  any  means,  con- 
sistent with  the  peace  of  society,  can  be 
contrived  to  prevent  it,  ought  they  not  to 
be  adopted?  In  this  case  it  is  in  vain  to 
sdlege  that  the  depression  in  question  is 
. rendered  necessary  in  consequence  of  the 
■ decreased  demand,  because  they  bear  no 
proportion  one  to  the  other.  The  demand 
is  by  the  supposition  diminished  one-tenth 
— the  wages  are  reduced  nearly  one-tlnrd. 
Such  was  the  exact  state  of  things  at  the 
’ late  turn-out  in  Leicestershire.  A pro- 
‘ portion  of  about  one  in  ten  were  unem- 
ployed, and  this  surplus  of  labour  was 
converted,  by  a process  not  very  credit- 
able to  \he  humanity  of  its  authors,  into 
an  instrument  of  universal  depression,  to 
the  extent  already  stated.  The  method  by 
which  it  was  accomplished  is  extremely 
simple.  Those  who  were  out  of  employ 

-4.- 

• Now  in  the  course  of  publication  under  the 
able  sopeiiatendcncc  of  Dr.  Ulm thus  Gregory. 
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were  driven,  by  the  distress  of  their  situa- 
tion, to  offer  their  services  on  terms  the 
most  disadvantageous  ; the  offer  was  ac- 
cepted; and  this  afforded  a pretext  for 
gradually  lowering  the  wages  of  the 
rest,  who  had  no  alternative  but  to  sub- 
mit to  the  abatement  proposed,  or  quit 
their  employ.  Further  reductions  were 
imposed,  which,  for  the  same  reason, 
were,  for  the  most  part,  submitted  to ; till, 
through  a few  successive  stages,  the  wages 
of  all  were  brought  to  the  same  level. 
—Thus  the  wretched  workmen  were 
reduced  to  the  necessity  of  acquiescing, 
not  in  that  abatement  of  wages  which 
was  proportioned  to  the  diminished  de- 
mand, but  in  the  terms  which  a small 
minority  were  induced  to  accept ; aud 
the  destitution  and  despair  of  a few  be- 
came the  gauge  by  which  the  miseries  of 
all  were  measured  out.  If  there  is  a man 
to  be  found  who  is  perfectly  reconciled 
to  such  a procedure,  who  sees  nothing  in 
it  inconsistent  with  the  dictates  of  the 
most  refined  and  enlightened  humanity,  bis 
mental  structure  is  such  as  1 shall  never 
envy/’ 

Mr.  Hall  here  traces  the  evil  to  its 
true  source — an  extortionate  spirit  on 
the  part  of  employers ; ami  to  them,  as 
its  culpable  authors,  he  afterwards  ad- 
dresses himself  in  the  following  indig- 
nant strain  : 

“Before  I conclude,  let  me  be  per- 
mitted to  remind  the  reader  that  there  is 
such  a sin  as  oppression  ; that  it  consists 
not  in  that  gross  violation  of  justice  . 
which  is  cognizable  by  law,  and  against 
which  the  wisdom  of  all  civilized  nations 
has  provided  ; but  in  taking  such  an  ad- 
vantage of  the  weakness  and  necessity  of 
the  poor  as  converts  them  into  mere  in- 
struments of  a superior  power,  the  vic- 
tims of  selfish  emolument,  with  no  otlter 
consideration  than  how  far  their  physical 
exertions  may  be  rendered  subservient  to 
the  gratification  of  an  unfeeling  rapacity. 
He  is  the  oppressor  who  is  not  restrained 
by  the  dictates  of  humanity  from  push- 
ing, to  its  utmost  extent,  the  natural  supe- 
riority which  riches  every  where  possess 
over  poverty  ; and  the  stratagems  by 
which  this  may  be  effected  are  too  uume- 
rous  and  too  subtle  to  fall  within  the 
cognizance  of  any  earthly  tribunal.  When 
the  Scripture  denounces,  with  such  awful 
severity,  the  doom  of  such  as  *4  withhold 
their  hire  from  those  who  reaped  the 
field,”  we  must  not  suppose  it  refers  so 
much  to  a violation  ot  compact,  an.  of- 
fence which  the  laws  of  no  civilized 
country  would  permit,  as  to  the  inade- 
quacy of  the  recompense  itself.  In  the 
eye  of  heaven,  wages  may  justly  be  saU 
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to  be  withheld  from  the  Ukoimr,  when 
they  are  totally  inadequate  to  hi*  «nbaist~ 
eticc,  and  Mien  at  nothing  but  helpless 
indigence  could  induce  him  to  accept.** 


STAINS  FROM  THE  BRASS  WIRES  OF 
THREAD-BUTTONS. 

Sir, — Perhaps  some  of  your  chemical 
friends  will  furnish  me  with  an  expla- 
nation of  the  following  circumstance. 
Thread -buttons,  the  wires  of  which  are 
of  brass,  were  sewn  on  a shirt  of  Irish 
linen ; the  shirt,  with  the  buttons,  was 
washed  by  a laundress  in  the  ordinary 
way.  Upon  drying,  it  was  found  that  the 
solder  by  which  the  brass  rims  are  f asten- 
ed had  oxidated,  and  communicated  to 
the  thread  of  the  button,  and  every  part 
of  the  linen  shirt  with  which  it  came  in 
contact,  a permanent  stain  similar  to  that 
produced  by  lunar  caustic  upon  the  skin. 
I have  no  convenience  for  making  expe- 
riments to  ascertain  the  cause  of  this,  and 
iny  theoretical  knowledge  of  chemistry 
does  not  assist  me.  The  circumstance 
may  be  worth  knowing  to  those  connected 
with  the  button-manufacture  ; and  I may 
have  my  curiosity  satisfied  if  you  will 
have  the  goodness  to  spare  a corner  for 
tliis  inquiry.  . 

Yours,  &c. 

A Constant  Reader. 

Aug.  20,  1811. 

LIST  OF  NEW  PATENTS  GRANTED,  FROM 

THE  20 III  OF  JULY,  TO  THE  20 TH 

OF  AUGUST,  1801. 

William  Alien, of  Catheriue-slreet,  Straml,  pinup- 
forte-maker,  for  certain  improvements  upon  piano- 
foites.  Two  months  to  specify,  July  20,  1831. 

Lieutenant  Hem  y Lister  Maw,  of  South  Molton- 
street,  for  an  improved  method  of  usiog  fuel  so  as  to 
burn  smoke.  Six  mouths,  July  20.  tail. 

Johu  Bauce.of  Moscow  Cottages,  Bayswater,  gent, 
for  an  invention  of  an  improvement  in  the  construc- 
tion of  heads  or  hoods  for  cabriolets,  gigs,  and  other 
opeu  carriages,  whereof  the  heads  or  hoods  xic  re- 
quired to  fold  down  behind  the  back  of  the  seat  when 
out  of  use.  Communicated  by  a foreigner  residing 
abroad.  Two  months,  July  27,  1831. 

John  Youug,  of  Wolverhampton,  locksmith,  for 
certain  improvements  on  locks  and  latches  with  le- 
gard  to  the  security  of  the  same,  and  the  construe* 
tion  of  the  interior  and  exterior  parts  thereof.  Six 
mouths,  July  27,  1 831. 

Marmaduke  Robinson,  of  Westminster,  navy- 
•gent,  on  behalf  of  Ueuteuaut  William  Augustus 
Archbald,  It.  N.  at  present  lesidiug  at  Louisiana, 
in  the  United  Sta'es  of  America,  for  certain  im- 
provements in  the  making  aud  purifytug  of  sugars. 
Six  months,  July  27,  1831. 

William  Church, of  Hey  wood  House,  Birmingham, 
for  certain  improvements  in  machinery  for  making 
nails.  Six  months,  July  27.  lOH- 

Angler  March  Perkins,  of  Harper  street,  Middle- 
sex, civil  engineer,  for  certaiu  improvements  in  the 


apparatus  or  method  of  hentina  air  in  building, 
heating  and  evaporating  fluids,  and  heating  rnetais. 
Six  mouths,  July  30,  1831: 

Sir  James  Caleb  Anderson,  baronet,  for  certain 
improved  machinery  for  propelling  vessels  on 
wuter,  which  machinery  is  applicable  to  other 
useful  purposes.  Six  months,  August  2,  1831. 

John  Hall,  the  youncer,  of  Daitford,  engineer, 
for  an  impiovemeU'  in  machinery  used  in  the  manu- 
facture of  paper;  ugnmuoksfed  by  a foreigner 
' residing  abroad.  Six  months,  August  3,  I8ti 

Jean  Malic  Etienne  Arsttt,  ot  Newman -street, 
Middlesex,  printer,  for  a machine  or  appamtu*  fur 
drawing,  and  for  copying  aud  reducing  drawing 
and  other  ohjei  Is  or  subjects,  and  lor  taking  pano- 
ramas. Communicated  by  « foreigner  residing 
abioad.  i wo  mouths,  August  10,  18'H. 

Alexander  Cm  hrane,  ot  Norton. street,  Middle- 
sex. esquire,  for  certain  improvements  In  raschinerjr 
for  profiling  or  moving  locomotive  ca triage*,  and 
{living  motion  to  mills  and  other  machinery.  Six 
mouths.  August  It),  1831. 

William  Masqd,  of  Marcaret-street,  Cavendish  - 
equate,  patent  axle-tree  maker,  for  ceitnin  improre- 
nients  in  the  construction  of  wheeled  carriages  Six 
months,  August  10,  lull. 

David  Seldtu,  of  Liverpool,  merchant,  for  certain 
inipiovcmeuts  iu  metallic  mills  for  grindtog  coffee, 
com,  drugs,  paints,  and  various  other  inaleiial*. 
Communicated  by  a foreigner  residing  abroad.  St* 
mouths,  August  lltli,  1831. 

Augustus  Whiting  Gillet,  of  Birmingham,  mer- 
chant, for  a new  or  improved  machine  or  instrument 
to  measure,  best,  and  give  the  an  ents  in  all  the 
dill  emit  moods  of  time,  with  any  degree  n(  velocity 
required  applicable  to  the  teaching  of  music.  Cotn- 
muuicated  by  » foreigner  residing  abroad.  Six 
mouths,  August  13,  luH. 


INTERIM  NOTICES. 

We  had  prepared  tor  insertion  in  this  Number,  a 
digested  report  of  the  case  ot  Cochraue  and  Galli*- 
way  v.  Breithwaite  aud  Ericsson  ; but  we  fiud  it 
occupies  more  room  than  we  can  spare  this  week. 
" Art.licrr*’  must,  therefore,  nurse  his  •*  impa- 
tience" for  yet  another  eight  oays. 

We  recommend  to  **  A Lady**  to  try  a solution  of 
chloride  of  lime,  which  may  be  had  of  any  apothe- 
cary : and  shall  he  glad  to  know  whether  it  bas  the 
desired  effect. 

A Constant  Reeder'*  may  procure  the  instru- 
ment to  which  be  alludes  at  Dolluud  s,  or  auy  other 
respectuble  optician’s. 

We  shall  endeavour  to  furnish  MK  Smith  with  the 
* information  he  requests  next  week/ 

Communications  received  from  N.  S.  N . — Henry 
I>.  (of  dat*,  21st  March)— -Mr.  Baddclty— -L.  A.  B. 
— J.  W.— Mr-  Dancer — Mercuries. 

Errata  in  the  Article  cn  Commercial  Science,  J\V». 
418,  p.  38*2. — In  the  2nd  editiou  of  The  Cambist,  the 
Chinese  pecul  is,  with  the  sanction  of  the  East  India 
Company,  rightly  accounted  133^  pounds  (not 
’ 133$). 

The  Bazar  seer  Is  . . . 32  ounces. 

The  liquid  chatock  is  l-l6(not  1-18)  =*=2  ounces. 
i.  t.  2 Portuguese  ounces)  — 2,000  reas 
or,  5 Bombay  lupees  \ or,  2 tml-reas. 

The  seer  is  2 English  pounds  ~ 80  standard  rupees. 

2 seers  =»  3 Chinese  pound*. 

August  13,1831.  . T, 
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BIRD-CATCHEU’s  PORTABLE  IIUT.  . 


HIRD-CArCHEU’s  PORTABLE  HUT. 

( From  the  French, ) 

The  Bird-Catcher’s  Portable  Hut  is 
generally  formed  of  two  large  hoops 
placed  horizontally  and  connected  hy 
four  slender  uprights.  It  is  all  covered 
hy  branches  of  trees,  fresh  cut,  so  as  to 
resemble  a bush  as  much  as  possible. 
The  branches  are  to  be  long  enough,  and 
sufficiently  covered  with  leaves,  com- 
pletely to  conceal  the  bird-catcher.  “ In 
my  youth,’’  says  the  writer,  “ I was  a 
great  lover  of  this  sort  of  sport,  and  had 
a very  convenient  hut.  It  was  con- 
structed of  strong  iron  wire,  and  con- 
sisted of  two  circular  parts,  about  live 
feet  diameter,  about  seven  feet  long, 
bent  in  a circular  form  in  their  upper 
part,  and  attached  each  of  them  to  a 
slender  ring,  al  out  five  inches  diameter.” 
(This  frame  is  represented  in  Fig.  1,  pre- 
ceding page.)  “ It  may  be  readily  car- 
ried about,  the  uprights  making  only 
one  rod  when  taken  down  and  tied  to- 
gether. 1 did  not  make  the  hoops,  how- 
ever, all  of  one  piece.  I took  six  pieces 
of  strong  iron  wire,  each  about  two  feet 
six  inches  long,  and  each  made  at  both 
ends  into  a ring,  and  fastened  together 
like  a chain  ; but  one  of  the  extreme 
ends  was  fashioned  into  a hook,  so  that 
it  could  be  easily  attached  to  the  ring  at 
the  end  of  the  other  piece.  These  six 
pieces,  when  united,  formed  a hexa- 
gonal figure,  each  side  of  which  was  the 
exact  length  of  the  space  between  the 
two  uprights.  Each  of  the  uprights  had 
two  rings  made  of  the  same  >ort  of  wire, 
at  the  spots  where  the  hoops  were  to  he 
placed,  and  the  rings  were  sufficiently 
large,  to  allow  the  chain  hoops  to  pass 
through  them.  I always  tied  the  hoops 
fast  to  the  uprights.  I covered  the 
whole  with  a piece  of  light  green  cloth, 
which  was  fastened  to  the  upper  little 
circle,  and  in  the  outer  part  of  this 
there  were  a number  of  loops,  to  which  I 
could  fasten  a number  of  small  branches 
of  trees,  full  of  leaf,  so  as  entirely  to 
cover  the  huts.  About  the  height  of  the 
bird-catcher’s  eyes  when  seated,  there 
were  lndes  made  in  the  green  cloth,  (see 
Fig.  2),  so  that  I could  see  what  was 
going  on  all  around.  There  was  also  a 
hole,  through  which  I could  put  my  arm, 
to  take  the  birds  from  the  net,  to  with- 
draw the  net,  and  whatever  else  was  ne- 
cessary.” 


ACTION  FOR  INFRINGEMENT  OF 
PATENT. 

LORD  COCHRANE  AND  MR.  ALEXANDER  - 
GALl.OW'AY  V.  MESSRS.  BRAITHWAlTE 
AND  ERICSSON. 

Tried,  before  Lord  Textrrdrx  and  a 
Special  Jury,  July  6,  1831. 

Mr.  Fred.  Pollock,  for  the  plaintiffs, 
stated  that  the  question  to  be  tried  was, 
w hether  the  plaintiffs  had  invented  a cer- 
tain machine,  and  whether  the  defendants 
had  pirated  that  machine,  in  whole  or  in 
part  ? The  plaintiffs  claimed  to  have  in- 
vented a new  and  most  advantageous 
method  of  obtaining  a great  heat,  free 
from  the  inconvenience  hitherto  attendant 
on  all  plans  for  this  purpose,  of  much  foul 
smoke.  It  was  a method  applicable  to  all 
cases  where  heat  had  to  be  generated,  but 
was  in  a particular  manner  adapted  to 
steam-engine  boilers.  There  (pointing  to 
the  table)  was  a model  of  their  machine; 
and  here  (exhibiting  a paper)  was  a draw- 
ing of  it.  The  Jury  would  observe,  that 
there  was  the  fire-place,  (pointing  it  out*) 
and  here  the  ash-hole  ; air  was  blown  in 
above  and  belowt  ; and  the  course  of  the 
air  after  it  passed  through  the  fire  was  in 
this  manner  (tracing  the  flue  to  its  bifork- 
ed  extremity)  •,  after  which  it  might  take  a 
course  either  up  or  down.  The  upward 
branch  or  pipe,  (Y)  however,  was  only 
open  at  first  lighting  the  fire,  and  at  all 
other  times  was  kept  closed  and  air-tight. 
The  descending  branch  of  the  flue  went 
in  under  a column  of  water,  which  might 
he  varied  in  point  of  height  ; and  the  pro- 
ducts of  the  combustion  being  thus  made 
to  pass  through  this  water,  were  freed 
from  all  impurities.  The  purification  of 
the  smoke  was  not,  however,  the  only  ad- 
vantage gained  ; for  by  the  compression 
caused  hy  the  column  of  water  much  more 
heat  wasevo.ved  than  would  otherwise 
be  the  case.  As  regarded  this  compres- 
sion, the  same  effect  might  be  produced 
by  a weight  of  any  sort  on  the  valve  which, 
it  would  be  observed,  wan  placed  at  the 
lower  extremity  of  the  flue,  Tbe  tubes 
as  they  go  along  also  became  narrower,^ 


• To  enable  the  reader  to  accompany  the  Learned 
Counsel  in  hi*  explanations,  it  will  be  necessaiy  that 
tie  refer  to  our  3»9th  Number,  where  be  will  find 
two  engravings — oue  of  the  plaintiffs’  machine  as 
originally  patented,  and  another  of  their  machine  as 
altered  within  Ihe  last  twelve  or  eighteen  mouths. 
It  was  a draw  ing  of  the  latter  which  .Mr.  Pollock 
exhibited— with  what  fairness  it  is  unnecessary  to 
state. — En.  M.  M. 

t According  to  the  plaintiffs’  specification,  tbe  air 
was  only  to  be  blown  in  at  the  bottom ; the  intro- 
duction of  it  at  top  was  an  after.thought.  See  Moch. 
Mag.  No.  SU9,  p.  364.— Ed.  M.  M. 

f In  the  machine  as  actually  patented  there  wa. s 
no  such  narrowing  of  the  tubes.  The  plaintiffs  did 
latterly  adopt  this  mode  of  construction,  but  not  till 
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ACTION  FOR  I X FRINGES! ENT  OF  PATENT. 


so  that  that  also  served  to  produce  a 
greater  degree  of  compression.  It  was 
well  known  that  a fire  burns  more  feebly 
at  the  top  of  a mountain  than  in  a valley. 
What  was  the  reason?  It  was  because 
the  air  at  the  top  is  rarified,  and  the  air  at 
the  bottom  is  comparatively  dense.  This 
showed  that  the  more  we  condense  air  the 
titter  we  make  it  for  purposes  of  com- 
bustion. There  was  another  illustration 
of  this  fact,  familiar  to  every  one  ac- 
quainted with  matters  of  this  sort.  If 
you  put  a bell  in  a receiver  of  an  air- 
pump  and  strike  the  bell,  or  have  an  ap- 
paratus ready  to  strike  it  the  moment  you 
begin  drawing  out  the  air,  it  will  be  found 
that  as  you  exhaust  the  air  the  sound  be- 
comes feebler  and  feebler  till  it  ceases  al- 
together to  be  heard.  A person  seeing 
this  would  naturally  infer,  that  it  is  only 
necessary  to  admit  the  air  again,  that  is, 
to  re-condense  the  air  in  the  receiver,  to 
make  the  sound  of  the  bell  be  aguin  heard  ; 
and  so  it  is — in  proportion  as  the  air  is 
pumped  back  again  the  sound  becomes 
louder  and  louder.  It  was  not  necessary 
tu  say  how  the  condensation  of  the  air 
produced  such  an  effect ; it  was  sufficient 
for  the  purpose  in  hand,  that  the  fact  was 
so,  inasmuch  as  it  furnished  another  strik- 
ing illustration  of  the  benefit  of  compres- 
sion in  promoting  combustion.* *  \Y  here 
air  is  rare  and  thin,  fire  is  feeble;  where 
it  is  condensed  and  thickened,  fire  is  strong 
in  proportion.  Another  advantage  gained 
by  keeping  up  the  fire  under  this  compres- 
sion and  condensation  was  obtuined,  name- 
ly, that  the  heat  was  generated  and  passed 
off  more  rapidly.  It  was  not  necessary  to 
go  into  the  philosophy  of  this  effect  $ it 
was  sufficient  to  appeal  to  the  experience 
of  the  Jury  themselves,  who  must  have 
all  observed  that  the  fnctis  so.  The)  all 
knew  perfectly  well,  that  when  air  and 
water  are  exposed  to  the  same  tempera- 
ture, they  become  ultimately  precisely  of 
the  same  heat.  A bottle  of  water  that 
stands  in  a room  is  precisely  of  the  same 
temperature  as  the  air  of  that  room  ; a 
thermometer  introduced  into  it  neither 
rises  nor  falls.  However,  if  you  put  your 
hand  instead  of  the  thermometer  into  the 
bottle  of  water,  you  were  sure  to  expe- 
rience a sensation  of  great  coldness.  Or, 
suppose  there  were  a bath  in  the  room,  you 
might  strip  yourself  and  be  exposed  to 
the  air  without  feeling  cold  ; but  the  mo- 
ment you  plunged  into  the  water,  you 
would  experience  a sudden  chill,  and  be 


after  they  had  teen  it  adapted  by  the  defendants. — 

Bo.  M.  M. 

• We  presume  i;  must  be  ttv  fault  of  the  short- 
hand writer  that  this  looks  ss>  much  like  confouuiied 
nonsense.  The  two  w*s*-h*ve  no  earthly  analogy. 
—Ed.  M.  M. 


induced  in  * short  time  to  get  out  again. 
What  was  the  reason  of  this  ? Whether  it 
was  that  t lie  witter  touched  you  in  more 
points  than  the  air,  from  its  being  more 
condensed,  it  was  unnecessary  to  say  ; the 
fact  of  the  difference  of  sensation  was  cer- 
tain, and  with  that  alone  he  (the  Learned 
Counsel)  had  to  deal.  This  much  was 
quite  evident,  that  the  more  you  com- 
pressed and  condensed  air,  the  more  you 
made  it  resemble  water,  and  the  more  ra- 
pidly it  would  part  with  its  heat.  The 
minds  of  the  Jury  would,  no  doubt,  fur- 
nish them  with  many  instances  >n  which 
effects  of  a like  sort  were  produced. 
When  a person  lays  his  hand  on  flannel 
or  on  down,  it  feels  warm.  Why  was 
this?  Because  it  instantly  refit cts  back 
the  heat  of  the  hand,  or  rather  it  will  not 
take  it  away.  But  lay  the  same  hand  on 
a slab  of  marble,  and  you  have  the  sensa- 
tion of  extreme  cold.  Yet,  if  a thermo- 
meter were  applied  to  the  two  substances, 
it  would  be  found  that  they  were  both  of 
the  same  temperature.  Again,  suppose 
that  both  the  marble  and  the  flannel  were 
heated  to  200°  Fahrenheit ; you  might  lay 
your  hand  with  perfect  safety  on  the  flan- 
nel, but  not  on  the  marble  without  dan- 
ger. There  was  one  other  remarkable 
instance— it  was  that  of  an  eminent,  it 
might  be  said  an  illustrious  individual. 
Sir  Joseph  Banks — who  actually  remained 
in  an  oven  heated  to  300°,  fora  considera- 
ble time,  with  two  or  three  other  persons, 
and  that  with  perfect  impunity.  Why? 
Because  they  were  surrounded  by  air  of 
extreme  rarity.  But  how  long  did  the 
Jury  think  they  would  have  lived  in  a 
more  condensed  atmosphere?  Why,  if 
the  condensation  had  been  increased  till 
the  air  became  fluid,  they  would  have 
been  boiled!  The  Gentlemen  of  the  Jury 
would  see  from  all  this*  what  was  the  ob- 
ject of  having  the  stove  as  nearly  as  pos- 
sible air-tight.  You  had  hero  a grate 
which  let  in  no  air;  you  had  a bellows 
entirely  under  your  controul  ; you  jiad  a 
pressure  produced  by  this  gradually  nar- 
rowing channel ;+  you  had  a valve  here 
and  a stopper  there,  capable  of  being 
opened  or  shut,  or  more  or  less  opened  ; 
you  had  a valve,  too,  capable  of  being 
closed  with  a weight,  or  a column  of 
water  to  resist  the  escape  of  the  air,  which 
you  might  increase  to  any  extent  you 
might  think  fit.  The  Gentlemen  of  ihe 
Jury  might  naturally  be  induced  to  ask, 
“ But  how  do  you  supply  this  air-tight 


* Ciever  Jurymen,  if  they  could.  What  bearing 
any  of  these  iosUticta  bus  on  Ihe  case  in  baud,  we 
have  been  quite  puzzled  to  cou»|*ieheod, — El>.  >i.M. 

♦ A thing  never  dreamt  of  by  the  plaintiffs  when 
they  took  out  their  patent.  See  juectding  not:,— 
Ed.  M.  M. 
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stove  with  fuel  ? In  a common  furnace 
the  door  is  opened  and  the  fuel  thrown  in  ; 
but  were  you  to  open  the  door  of  such  a 
furnace  as  this  of  the  plaintiffs,  where  all 
the  included  materials  are  under  so  high  a 
state  of  compression,  the  consequence 
would  be,  that  smoke,  fire,  and  fuel  would 
rush  forth  in  one  confused  volume,  with 
all  the  force  of  an  explosion.  Now,  the 
plaintiffs  had  invented  a mode  of  feeding 
their  furnace  without  opening  the  door . 
It  was  a most  ingenious  device  ; and  he 
(Mr.  P.)  believed  that  until  the  plaintiffs 
obtained  their  patent  it  had  never  been 
communicated  to  the  world,  and  never 
put  in  practice.  The  Jury  would  ob- 
serve, that  immediately  over  the  burning 
fuel  there  rises  a pillar,  or  column,  or 
cylinder — call  it  which  you  will — and 
which  may  be  either  square  or  round. 
Well,  this  cylinder  is  divided  by  a valve 
which  turns  on  its  centre  ; the  coals  are 
thrown  in ; the  valve  turns  up  ; and 
down  the  coals  go  into  the  fire.  But  it 
may  be  said,  what  then  ? What  provision 
is  made  for  a repetition  of  the  process  ? 
Why,  connected  with  the  valve  there  is 
an  apparatus  for  opening  and  shutting  it 
at  pleasure  ; no  sooner  is  the  coal  let 
down,  than  the  valve  is  again  closed  ; and 
at  the  top  of  all  there  is  an  air-tight  cover 
which  excludes  the  external  air,  while 
this  operation  of  opening  and  shutting 
the  valves  is  going  on.  It  was  an  opera- 
tion which  might  be  performed  not  merely 
every  quarter  of  an  hour,  but  every  five 
nvnutes — indeed,  every  half  minute  ; it 
might  be  done,  in  short,  without  intermis- 
sion, and  without  in  the  slightest  degree 
disturbing  the  fire  or  producing  any  bad 
effects  ; you  had  nothing  to  do  but  to 
open  this  (the  cover),  put  in  the  fuel,  then 
shut  up  the  cover  and  turn  the  valve, 
when  away  all  would  go.  After  this  you 
had  but  to  shut  the  valve,  and  all  was  as 
before.  In  fact,  there  was  a chamber, 
which  you  might  cause  to  communicate 
either  with  the  fire-place  or  with  the  air — 
just  as  you  pleased. 

A Juror.  Will  you  allow  me  to  ask,  is 
that  explained  by  the  model  ?* •• 


-Vs 


• A question  more  to  the  point  would  have  been, 

••  Is  this  iuptnious  devire  which  you  have  just  been 
d*  scribing  to  us,  set  forth  in  the  specification  of  the 
plaintiffs  For  “ the  model'*  rtierred  to  was  no 
more  than  the  drawing  exhibited  by  the  learned 
Gcntfemau,  a true  representation  of  the  sort  of  ap- 

Earatus  originally  patented.  Hu  such  a question 
ecu  asked,  Mr.  Pollock  must  have  been  bi aught  to 
a dead  stand  in  bis  liaiav.gue  There  is  nothing  of 
the  kind  in  the  epecification.  The  marhine  ot  the 
plaintiff's,  as  first  constructed,  had  merely  a common 
throttle-valve,  and  no  “ apparatus  for  shutting  and 
opening  it  at  pleasure;"  the  consequence  of  which 
was.  that  as  soon  as  it  became  clogged  with  coa]  dust 
it  ceased  to  act.  The  arrangement  which  Mr.  Pol- 
described  was  another  of  those  after-thought 


Mr.  Pollock  replied  that  it  was,  and 
proceeded  to  show  from  the  model  the 
manner  of  the  operation.  What  had  sug- 
gested this  ingenious  contrivance  he 
would  not  say,  but  it  seemed  exactly  like 
the  mode  in  which  the  piston  of  a st«-am- 
engine  is  made  to  operate  by  the  alternate 
influence  of  a vacuum  and  plenum.  The 
learned  Counsel  next  adverted  to  the  ap- 
plication of  the  heat  when  produced  in  the 
way  he  had  explained.  The  drawing  re- 
presented the  furnace  and  the  flues  as  sur- 
rounded with  water : but  all  that  was 
intended  by  that  was,  to  show  that  if  you 
incased  the  apparatus  with  a boiler,  the 
heat  would  pass  to  the  water  and  cause  it 
to  boil  with  great  fierceness;  and  that 
the  boiling  temperature  of  t hat  water 
could  be  kept  up  cither  for  the  purposeof 
supplying  a steam-engine,  or  for  any 
other  purpose  for  which  boiling  water 
might  be  wanted.  It  was  a matter  of  in- 
difference, however,  to  Lord  Cochrane 
and  Mr.  Galloway  whether  their  appara- 
tus was  used  for  steam-engines  or  to  heat 
large  apartments,  or  for  culinary  pur- 
poses ; and  it  was  accordingly  described 
in  the  specification  as  being  capable  of 
such  general  application.  The  Jury  hav- 
ing been  now  put  in  full  possession  of  the 
nature  of  the  plaintiffs’  invention,  the 
Learned  Counsel  said  he  had  next  to  di- 
rect their  attention  to  what  the  defendants 
called  their  invention.  Here  it  was  (ex- 
hibiting a drawing  *).  This  was  the 
fire-place,  supplied  with  cold  air  by  an 
apparatus — a bellows — the  air  came  in 
above  and  below ; and  when  heated  it 

Eassed  away  through  a long  tube,  which 
ecatne  narrower  and  narrower,  so  as  to 
make  it  more  and  more  difficult  for  the  air 
to  escape.  The  apparatus  was  surrounded 
with  water,  for  the  purpose  of  making  it  a 
boiler.  It  was  fed  with  fuel,  not  by  a 
throttle-valve,  but  by  a little  chamber, 
which  was  capable  of  being  opened  and 
shut  by  means  of  sliders.  Now,  he  (Mr. 
P.)  would  ask  the  Jury  whether  this  lit- 
tle chamber,  opening  and  shutting  by 
means  of  sliders,  was  not  in  effect  the 
plaintiffs’  throttle-valve?  And  whether 
the  long  diminishing  flue  was  not  tbe  same 
as  the  plaintiffs'?  And  whether  the  plan 
of  feeding  the  fire,  without  allowing  any 
communication  with  the  external  atmo- 
sphere. was  not  the  plaintiffs’  plan  ? The 
defendants,  it  was  true,  had  made  tb<ir 
fuel-chamber  smaller  than  that  of  the 
plaintiffs,  and  square  instead  of  circular  ; 
they  had  made  their  flue  round  instead  of 


imitations  by  which  this  case  is  so  honourably  dis- 
tingimlitd.  See  Mech.  Mag.  No.  3tJ9,  p.  302. — 
Eu.  M.  M. 

• Sea  engraving  in  Math.  Mag.  No.  389. 
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flat,  and  caused  it  to  go  out  at  (the  top  in- 
stead of  at  the  bottom : but  these  were 
immaterial  variations,  merely  contrived 
to  present  to  the  inexperienced  eye  an 
apparent  distinction,  a colourable  differ- 
ence. The  two  inventions  were  substan- 
tially identical— >for  all  practical  and  use- 
ful purposes  precisely  the  same.  The 
Jury  had  still  to  be  made  acquainted  with 
the  title  and  specification  of  the  plaintiffs' 
patent ; but  it  would  be  found  that  they 
only  illustrated  more  clearly  the  intention 
of  the  defendants  to  infringe  it.  For 
though  the  patent  of  the  defendants  did  not 
embrace  all  that  the  plaintiffs  did — being 
limited  to  the  boiliug  of  water  for  steam- 
engines:  yet  what  it  did  embrace  was 
borrowed  from  the  plaintiffs.  It  was  na- 
tural when  people  had  no  particular  feel- 
ing for  their  neighbours  that  they  should 
help  themselves  to  the  best  slice,  and  so 
the  defendants  had  acted  ; they  had  picked 
Ihe  plums  out  of  the  pudding ; for  they 
had  taken  that  part  of  the  plaintiffs*  inven- 
tion which  was  most  likely  to  be  benefi- 
cial to  the  inventors.  The  plaintiffs'  pa- 
tent, which  was  obtained  in  1818,  was,  in 
the  first  place,  for  “ a machine  or  ma- 
chines for  removing  the  inconvenience  of 
smoke  or  gases  generated  in  stoves,  fur- 
naces, or  fire-plac.'s,  by  the  ignition  or 
combustion  of  coals  or  other  inflammable 
substances."  That  was  an  universal  pur* 
pose,  for  the  invention  might  be  applied 
to  every  fire-place  of  every  sort  where  it 
was  worth  while  to  apply  it.  The  plain- 
tiffs* patent  wan.  secondly,  for  44  in  cer- 
tain cases  directing  the  heat  and  applying 
such  smoke  or  gases  to  various  useful 
purposes,"  that  is,  either  to  the  boiling 
of  water  or  any  other  purpose  where 
heat  is  required.  Such  was  the  title  of 
their  patent.  Now,  what  said  the  speci- 
fication ? After  repeating  the  title,  it  went 
on  thus : — 4*  I do  declare,  that  the  nature 
of  our  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  are 
particularly  described  and  ascertained  in 
manner  following,  that  is  to  say,  our  suid 
invention  consists  in  making  and  forming 
a machine  or  machines  for  the  heating  of 
boilers,  and  may  be  denominated  improv- 
ed air-tight  stoves,  furnaces,  or  fire- 
places." The  defendants  taking  hold  of 
these  expressions,  had  said,  44  Oh,  you 
call  yours  an  4 air -tight * apparatus,  do 
you  ; hot  we  will  make  something  which 
is  not  air-tight , and  for  which  we  shall 
take  out  a patent  that  will  give  the  go-bye 
to  yours."  And  so  because  they  hud  left 
their  flue  open  at  its  termination,  they 
were  pit  ased  to  contend  that  this  wa&  such 
a difference  as  put  the  plaintiffs'  patent 
quite  out  of  the  question.  The  Learned 
Counsel  had  always  understood  that  the 


words  used  In  specifications  are  to  be  in- 
terpreted in  the  sense  in  which  they  are 
ordinal  ily  employed.  Whether  there  was 
any  thing  absolutely  air-tight physically 
speaking,  it  was  hard  to  tell.  It  was  said 
that  if  you  let  down  from  a ship  a thou- 
sand fathoms  deep  a bottle  closed  as  tight 
as  possible,  it  will  come  up  filled  with 
sea- water.  Water,  too,  and  even  air,  can 
be  forced  through  gold  ; yet  any  body 
speaking  of  gold  would  say  it  was  both 
air  and  water  tight.  Lord  Cochrane  and 
Mr.  Galloway  did  not  mean  to  say  that 
their  fire-place  was  hermetically  sealed; 
it  would  nave  been  ridiculous  to  use  the 
word  in  that  sense.  All  that  they  meant 
was,  that  there  was  no  free  communica- 
tion between  the  interior  of  the  furnace 
and  the  external  atmosphere  — neither 
where  the  fuel  wa9  dropped  in,  nor  where 
the  cold  air  was  blown  in,  nor  where  the 
smoke  went  out — and  that  was  the  fact. 
But,  say  the  defendants,  44  We  have  no- 
thing like  your  valve  or  means  of  stop- 
age  at  the  end  of  the  flue."  No,  they 
ad  not ; but  they  had  copied  that  other 
material  part  of  the  plaintiffs*  invention — 
the  making  the  tubes  go  thinner  and  thin- 
ner, thus  producing  a certain  extent  of 
Compression.*  The  plaintiffs,  after  so 
designating  their  furnaces,  proceed  in  their 
specification  thus.-— 44  into  which  coals  or 
other  inflammable  substances  shall  be 
used  to  generate  and  convey  heat  by  the 
ignition  and  combustion  of  coal  or  other 
fit  substances,  and  which  air-tight  stoves, 
furnaces,  or  fire-places,  must  be  composed 
and  formed  of  any  suitable  materials,  and 
with  means  which  will  permit  the  entrance 
and  prevent  the  escape  of  any  atmospheric 
air  or  gas  Into  or  from  such  stove,  furnace, 
or  fire-place,  except  at  the  situation  or 
situations  formed  Jor  the  introduction 
and  exit  of  such  air  or  gas ."  The  plain- 
tiffs had  shown  here  clearly  what  they 
meant  by  the  word  “ air-tight" — simply 
this,  that  the  apparatus  should  not  be 
opened  to  the  air  as  a common  fire- 
place, but  that  the  air  should  come  in  and 
go  out  at  those  places  only  where  it  was 
intended  it  should  come  in  and  go  out. 
The  specification  then  described  how  that 
was  to  be  done,  and  gave  a particular  ex- 
emplification of  the  application  of  the  ap- 
paratus to  the  heating  of  a boiler  for 
generating  steam.  The  question,  then,  to 
he  now  determined  was,  whether  the  prin- 
ciple which  the  plaintiffs  had  thus  dis- 
tinctly embodied  in  their  patent  and  speci- 
fication, iiad  not  been  unfairly  taken  ad- 
vantage of  by  the  defendants — whether 

* It  has  been  shown,  in  a preceding  note,  that  in 
this  instance  it  vras  the  plaintiffs  who  copied  fioin 
the  defendants,  and  not  the  defendants  from  the 
plaintiffs.— Jdu.  M.  Bf. 
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the  defendants  had  not  substantially-— di- 
rectly — imitated  the  invention  of  the  plain- 
tiffs? The  amount  of  damages  was  no- 
thing; tho  whole  object  of  the  trial  was 
to  ascertain  the  point  of  infringement. 

There,  Gentlemen,*’  said  Mr.  Pollock, 
“ is  the  plaintiffs’  invention,  and  below  it 
the  defendants’  (exhibiting  a drawing.) 
Now,  I ask  you,  whether  as  far  as  regards 
tho  boiling  of  water  for  the  service  of 
steam-engines,  for  culinary  purposes,  or 
any  purpose  connected  with  the  arts — I 
ask  you  with  a confidence  which  I must 
say,  as  far  as  I am  concerned,  is  very 
great — whether  this  machine  of  the  de- 
fendants is  not  an  imitation  of  that  of  tho 
plaintiffs?  If  it  is  not  for  all  purposes 
identically  the  same,  what  is  it?  Are  wc 
to  be  told,  that  because  the  defendants’ 
flue  goes  out  at  the  top  instead  of  the  bot- 
tom, and  is  round  instead  of  square — or 
that  because  they  reject  tho  part  which 
relates  to  the  column  of  water — a part  of 
tho  invention  which  has  nothing  to  do 
with  the  suppression  of  smoke*  or  the  ap- 
plication of  the  steam — are  we  to  be  told, 
that  for  these  reasons  Lord  Cochrane  and 
Air.  Galloway  are  to  be  kept  out  of  a 
most  valuable  part  of  their  patent?  Pub- 
lic health  may  be  benefited  by  those  parts 
of  the  invention  which  relate  to  the  con- 
sumption of  smoke  ; but  for  all  purposes  of 
individual  profit,  the  thing  to  ho  looked  to, 
is  its  application  to  tho  steam-engine,  that 
great  instrument  of  our  manufacturing  and 
commercial  wealth.  It  is  this — tho  most 
valuable  part  of  the  discovery — which  the 
defendants  have  picked  out  and  taken  to 
themselves.  But  that.  Gentlemen,  I am 
sure  they  will  not  be  allowed  to  do.  I 
trust,  that  by  your  verdict  the  plaintiff 
will  be  restored  to  their  rights  in  their  in- 
vention— an  invention  which  1 submit  is 
ns  valuable  a one  as  was  ever  submitted 
to  the  test  of  a public  inquiry.” 

Mr.  John  Ciallotvag  was  then  sworn, 
and  about  to  be  examined,  when 

Sir  James  Scarlett,  for  the  defend- 
ants, rose  and  said,  he  would  in  this 
stage  of  the  proceedings,  submit  to  his 
lordship  ono  or  two  objections  which  he 
thought  would  prove  fatal  to  the  validity 
of  the  plnintilTs  patent.  In  the  first  place, 
the  terms  used  in  the  specification  were 
of  so  sweeping  a nature,  that  unless  the 
word  “ air-tight”  were  adopted  in  its 


• If  not,  how  did  the  plaintiffs  propose  to  purify 
their  smoke?  Mr.  Pollock  must  have  mistaken  his 
instructions  on  this  point.  The  “ column  of  water" 
was  the  only  means  pointed  out  in  the  specification 
for  purifying  the  smoke,  or  as  it  is  there  very  learn* 
edly  stated,  “ cleansing  it  of  its  mucilaginous  pro. 
parties,"  J‘he  mt/eUaginoiu  properties  of  smoke! 

i’l*e  plaintiff?  might  hs  well  have  talked  of  the  mu- 
rilnginous  properties  of  iron-stone  or  granite.— 
J5d.  M.M. 


strictest  sense  as  an  essential  feature  of 
their  invention,  their  patent  would  com- 
prehend every  sort  of  fire-place  which 
could  be  constructed,  in  which  the  atmo- 
sphere was  made  to  come  in  at  one  end 
and  go  out  at  the  other,  by  valves  or 
pumps,  or  any  suitable  machinery  of  any 
kind?  But  could  such  a thing  be  al- 
lowed ? Even  the  most  common  fire- 
place would  come  under  the  plaintiff’s 
patent,  since  undoubtedly  it  was  so  con- 
structed as  “ to  permit  the  entrance  and 
escape  of  the  atmospheric  air”  only  “ at 
those  situations  formed  for  the  intro- 
duction and  exit  of  such  air.*’  And  still, 
more  certainly,  would  close  stoves  fall 
within  the  plaintiff’s  claim,  which  had 
only  a few  holes  to  admit  the  atmo- 
spheric air,  doors  that  were  only  opened 
occasionally  to  admit  fuel,  and  extremely 
small  flues  to  carry  off  the  smoke  and 
heated  air.  The  invention  of  the  plain- 
tiffs could  only  be  separated  from  these 
aud  others  of  a like  nature,  by  holding 
air-tightness  to  be  an  essential  feature  of 
it.  Now  this  the  plaintiffs  had  not  doue; 
they  merely  said  that  the  stoves  which 
they  had  invented  “ mag  be  denominated 
improved  air-tight  stoves,*’  leaving  it 
quite  uncertain  whether  this  air-light- 
ness was  to  be  considered  an  essential 
part  of  the  invention  or  not.  The  law 
did  not  allow  of  such  vague  specifi- 
cations as  this.  Every  inventor  is  bound 
to  state  distinctly  aud  clearly  what  it  is 
that  distinguishes  his  invention  from  all 
others,  and  the  plaintiffs  in  the  present 
instance  had  done  uothing  of  the  kind. 
In  the  second  place,  the  plaintiffs  had 
described  their  invention  as  being  for 
certain  objects  ; though  every  one  knew 
that  no  patent  can  be  taken  out  for  an 
object  merely.  They  say  : **  Our  inven- 
tion is  of  a threefold  character-”  And 
“ the  first  part  of  it  is  for  removing  the 
inconvenience  of  smoke  or  gases.”  Now, 
that  was  an  object  common  to  every 
chimney-place  and  every  flue.  “ The 
second  part  is,  in  certain  cases,  for  di- 
recting the  heat  so  generated that 
also  was  an  object  merely— the  object  of 
every  invention  which  has  for  its  imme- 
diate purpose  the  application  of  heat, 
“The  third  part”  is  said  to  consist  ia 
“ applying  such  smoke  or  gas  to  various 
useful  purposes  and  here  again  a mem 
object  was  claimed,  and  such  an  object 
that,  could  it  be  legally  the  subject  of  a 
patent,  every  machine,  the  intention  of 
which  was  to  apply  gas  or  smoke  to  any 
useful  purpose,  would  fall  within  the 
plaintiff’s  exclusive  right.  The  plain- 
tiffs then  specify  particularly  how  fur- 
naces or  stoves  should  be  constructed 
according  to  what  they  call  their  plan  ; 
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but  these  particulars  it  was  unnecessary 
to  go  into,  for  at  the  conclusion,  they 
aav,  14  The  abstract  parts,  or  the  com- 
binations of  machinery  by  which  we  con- 
struct our  air-tight  stoves,  furnaces,  or 
fire-places,  ire  do  not  claim.’*  They  nei- 
ther claim  the  abstract  parts,  nor  any  of 
the  combinations,  and  yet  their  patent  is 
for  “ a machine  or  machines  IM  How  a 
machine  could  be  denominated  original, 
and  be  the  subject  of  a patent  which  the 
parties  did  not  claim,  either  in  its  ab- 
stract parts,  or  as  a whole,  the  learned 
counsel  was  quite  at  a loss  to  com- 
prehend. 

Lord  Tenterden. — “ Except  so  far.'* 

Sir  James  Scarlett. — Yes:  “except 
®o  far  as  they  are  necessary  as  means  to 
effect  the  object  of  our  invention.”  To 
effect  the  object  merely,  be  it  observed, 
so  that  auy  possible  combination  of  any 
machinery  whatever,  which  might  have 
the  same  object  in  view  as  the  invention 
of  the  plaintiffs  would  be  an  infringement 
of  their  patent.  The  plaintiffs  disavow 
the  invention  of  the  machine  ; they  claim 
only  the  object  to  be  effected  by  it ; 
which  object  is  nei’her  new  in  itself,  nor 
more  than  ar.y  other  object  fit  matter  for 
a patent.  They  say  farther"  that  “ these 
objects  may  also  be  effected  and  pro- 
duced by  other  abstract  parts  and  combi- 
nations of  machinery  not  explained  or 
described ;”  an  admission  which  illus- 
trated very  strongly  the  objection  just 
urged,  inasmuch  as  it  amounts  to  this, 
that  though  you  do  not  use  any  part 
of  our  machinery,  or  our  combination  of 
machinery,  yet  if  you  effect  our  object  in 
cny  other  way,  you  infringe  our  patent. 
They  follow  up  this  by  saying  : “ yet 
such  alterations  may  be  made,  embracing 
the  principles  of  our  invention,  that  may 
be  a different  modification  of  them  and 
yet  be  substantially.  In  their  effects  and 
principles,  our  invention,  which  is  for 
the  working  or  making  a manufacture, 
being  a machine  or  machines  for  remov- 
ing the  inconvenience  of  smoke  or  gases, 
generated  in  stoves,  furnaces,  or  fire- 
places, by  the  ignition  or  combustion  of 
coals  or  other  inflammable  substances, 
and  in  certain  cases  for  directing  the 
heat  and  applying  such  smoke  or  gases 
to  various  useful  purposes.*'  You  had 
thus,  at  every  turn,  the  object  of  the  pa- 
tent; the  plaintiffs  do  not  claim  any  par- 
ticular machinery,  but  every  sort  of  ma- 
chinery, by  which  that  object  can  be 
effected  | they  admit  that  it  may  he  ef- 
fected by  “ different  modifications”  but 
give  you  distinctly  to  understand,  that 
if  you  accomplish  the  same  object  in  any 
way  whatever,  you  will  infringe  their 
patent.  Now,  if  a mere  object  could  bo 


made  in  this  way  the  subject  of  a patent 
— if  every  person  were  to  be  precluded 
from  taking  out  a patent  lor  eff«cti«'g  tin- 
same  object,  till  that  first  pate-it  was  ex- 
pired, then  would  there  be  a complete 
stop  for  the  time  to  all  improvement,  as 
regards  that  particular  object.  But  the 
policy  of  the  law,  it  was  scarely  neces- 
sary to  say,  was  to  encourage  and  not  to 
impede,  the  progress  of  improvement. 
The  learned  counsel  had  now  stated  those 
objections  which  appeared  on  the  face  of 
the  record,  to  the  validity  of  the  plain- 
tiffs’ patent,  and  he  left  them  with  per- 
fect confidence  to  the  judgment  of  his 
lordship. 

Mr.  Rotch  (who  was  with  Sir  James 
Scarlett)  begged  to  point  out  un  ther 
material  defect  in  the  plaintiffs'  speci- 
cation.  They  set  forth,  that  the  objects 
of  their  invention  must  be  effected  by 
“suitable  machinery,”  which  should  be 
“ capable  of  supplying  any  required 
quantity  of  atmospheric  air,”  and  forcing 
out  the  smoke  or  gases  generated  “against 
any  required  resistance  or  pressure.’** 
But  nowhere  did  they  specify  the  quan- 
tity of  force  or  the  quantity  of  pressure 
requisite  to  accomplish  the  objects  of 
their  invention  ; they  furnished  no  data 
whatever  from  which  a person  of  ordi- 
nary skill  could  infer  either  how  much 
air  should  be  forced  in,  or  how  long  it 
should  be  kept  in,  or  what  pressure  would 
be  needed  to  prevent  its  escape.  A per- 
son desirous  of  making  such  a machine 
as  is  described  in  the  specification  would 
be  obliged  to  have  recourse  to  experi- 
ments of  his  own  to  ascertain  these 
points  ; and  all  this  for  want  of  inform- 
ation, which  it  was  the  duty  of  the  plain- 
tiffs to  have  furnished. 

Mr.  Pollock  submitted  that  the  ob- 
jection last  offered  was  altogether  pre- 
mature, since  it  must  depend  on  the  evi- 
dence to  be  afterwards  led,  whether  the 
plaintiffs  had  described  their  apparatus, 
to  the  satisfaction  of  practical  men. 

Lord  Tentkrden. — I think,  with  re- 
gard to  the  objection  taken  by  Mr.  Rofch, 
that  every  person  must  be  left  to  find  out 
for  himseif  what  degree  of  pressure  will 
be  requisite. 

Mr.  Pollock  would  then  confine  him- 
self to  the  objection  taken  by  Sir  James 
Scarlett.  It  was  an  objection  which  ap- 
pl.ed  to  the  specification  only,  and  it  was 
not  every  fault  in  a specification  that 
would  vitiate  a patent.  The  patent  was 
for  “a  machine  or  machines,”  not  for 
any  mere  object ; and  provided  the  spe- 
cification contained  a sufficient  descrip- 
tion of  the  “machine  or  machines”  so 
patented,  and  claimed  nothing  as  new 
which  was  not  new,  it  was  of  no  constv* 
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quence  what  it  contained  about  the  ob- 
jects of  the  invention. 

Lord  Tentbrden. — You  have  not*  Mr. 
Pollock,  answered  the  observation  as  to 
the  air  tightness  of  the  stove;  that  is  a 
material  point,  in  relation  to  the  inven- 
tion of  the  defendants  which  is  not  air- 
tight. 

Mr.  Pollock.— I really  did  not  con- 
sider that  my  learned  friend  intended  to 
press  that  objection,  and  I do  not  rightly 
understand  how  he  applies  it. 

Lord  Tknterdbn. — Sir  James  Scar- 
lett says,  that  unless  the  word  air-tight 
is  to  be  considered  a material  part  of  the 
description— unless  air-tightness  is  an 
essential  part  of  the  invention,  than  the 
general  words  would  comprise  every 
possible  fire-place  and  stove. 

Mr.  Pollock. — The  word  44  air-tight” 
was  not  used  in  its  literal  senso,  hot  as 
synonymous  with  44 closed,”  and  it  was 
used  not  in  the  title  of  the  patent  but  in 
the  explanatory  introduction  to  the  spe- 
cification which  formed  no  essential  part 
of  the  specification.  The  learned  counsel 
remembered  a case  in  which  the  plaintiffs 
recovered  a verdict,  notwithstanding  the 
use  of  a word  which  literally  interpreted 
signified  n great  deal  more  than  they  in- 
tended to  express  by  it.  It  was  said,  at 
the  beginning  of  their  specification  (as 
in  the  present  case)  that  certain  effects 
were  produced  by  imponderable  sub- 
stances, but  it  afterwards  appeared  that 
they  meant  by  this  certaiu  airs.  Lord 
Chief  Justice  Dallas  before  whom  the 
case  was  tried,  and  who  was  an  able 
chemist  and  well-acquainted  with  such 
matters,  remarked  upon  this,  that  airs 
were  not  imponderable.  Some  things 
there  were  that  could  not  be  weighed, 
but  airs  were  not  of  the  number  ; mind 
for  example,  which  was  at  times  very 
imponderable. 

Lord  Tenterdbx.  — And  sometimes 
▼ery  ponderable  or  ponderous. 

Mr.  Pollock. — Lord  Chief  Justice 
Dallas  had  nevertheless  decided  that  the 
mistaken  use  of  the  word  imponderable 
did  not  make  the  patent  void  ; it  being 
clear  that  the  patentee  had  followed  com- 
mon usage  in  applying  it  to  airs  or  gases 
which  were  popularly  regarded  as  with- 
out weight,  or,  at  least,  without  any 
ascertainable  weight.  So,  in  the  present 
instance,  the  word  air-tight  was  employ- 
ed, and  properly  employed,  to  describe  a 
stove,  which,  though  not  literally  air- 
tight—for,  undoubtedly,  the  air  must 
como  in  and  go  out — was  air-tight  when 
compared  with  all  other  stoves. 

Mr.  Hill  followed  on  the  same  side. 
The  whole  of  Sir  James  Scarlett’s  objec- 
tions, turned  on  the  language  of  the 


plaintiffs'  specification  ; but  be  (Mr.  H.) 
had  his  lordship's  authority  for  saying, 
that  this  was  a practice  which  bad  been 
already  carried  far  enough  in  construing 
patents,  aud  ought  not  to  be  carried  any 
further. 

Lord  Tenterdbn. — I certainly  am  of 
this  opinion  in  general.* 

Mr.  F.  Kelly  enforced  the  arguments 
of  Mr.  Pollock  and  Mr.  Hill.  He  thought 
nothing  could  be  more  marked  than  the 
difference  between  the  plaintiffs*  clove 
and  every  other  sort  of  stove.  Iu  all 
other  stoves  it  was  impossible  to  regu- 
late either  the  quantity  of  air  which  came 
in  or  went  out ; but  here  you  had  every 
thing  under  controul— you  could  throw 
in  exactly  as  much  air  as  was  wanted, 
and  you  could  retain  it  for  any  length  of 
time  you  pleased. 

Sr  James  Scarlett  replied.  The 
patent  was,  it  is  true,  for  44  a machine  or 
machines”  and  tlte  specification  sets  forth 
a machine  ; but  then,  at  the  conclusion, 
the  patentees  say  they  claim  neither  the 
construction  of  machinery  they  have  de- 
scribed, nor  any  of  its  abstract  parts. 
What  then  did  they  claim  f Why,  every 
combination  of  machinery  which  could 
effect  the  object  of  their  invention.  And 
what  was  that  object?  It  was  not  ne- 
cessary to  go  to  the  specification  to  find 
that  out ; it  was  stated  in  the  patent  to  be 
the  44  removing  the  incouvenieuce  of 
smoke  or  gases.”  The  patent  was  for 
that  purpose  or  object  alone,  and  nothing 
else.  But  to  remove  the  inconvenience 
of  smoke  was  not  even  a new  object ; it 
had  been  Ike  object  of  many  inventions 
and  patents  before  this.  The  learned 
counsel  would  suppose  an  analogous  case 
—that  a man  were  to  take  out  a patent 
for  a machiue  for  boiling  peas — that  he 
were  to  describe  that  machine  with  the 
utmost  exactness  in  his  specification — 
but  that,  at  the  conclusion,  he  were  to 
say,  44  Now,  be  it  understood,  that  nei- 
ther the  abstract  parts  of  the  machiue, 
nor  the  combination  of  them,  are  what  I 
claim,  but  every  combination  and  modi- 
fication of  machinery  which  shall  have 
substantially  the  same  effect  as  that 
herein  described,  namely  the  boiling  of 
peas.”  Would  it  be  contended  that  such 
a patent  as  this  could  hold  good  ? That 
you  were  to  be  content  to  go  with  your 
peas  unboiled,  unless  you  chose  to  use 
the  machine  of  this  patentee  ? 


• This  may  be  regarded  at  rath«r  an  important 
intimation  to  patentees  ; tor  hitherto.  Lord  leotar- 
ded has  been  geueially  considered  (bow  justly,  we 
shall  not  now  enquire)  as  the  judge  before  whom, 
of  all  others,  a patent  not  in  perfect  accertineee 
with  its  specification,  was  in  most  imminent  ..'auger. 
— £o.  M,il. 
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Mr.  Pollock. — That  is  quite  a different 
matter. 

Sir  James  Scarlett. — It  was,  how- 
ever, a simple  and  an  apposite  illus- 
tration. For  the  boiling  of  peas  was 
not  more  familiar  to  the  cook,  than  the 
removing  the  inconvenience  of  smoke 
was  to  the  world  of  science.  The  patent 
of  the  plaintiffs  was  so  worded  that  no 
man  could  invent  a means  of  consuming 
smoke  without  being  open  to  a charge  of 
infringing  it.  It  was  of  no  use  to  look  at 
the  specification,  for  you  were  there  told 
that  the  plaintiffs  did  not  limit  their  claim 
to  the  machinery  therein  described,  but 
extended  it  to  every  sort  of  machinery 
that  could  produce  the  same  effect ; you 
might  invent  such  a machine  as  was  never 
heard  of  before,  yet  if  it  had  the  accom- 
plishment of  the  same  object  as  that  ot  the 
plaintiffs  in  view,  you  were  not  to  be  at 
liberty  to  use  it.  Certainly  it  could 
never  be  the  inten  ion  of  any  patent,  to 
confer  such  a power  as  this.  Mr.  Pol- 
lock had  disclaimed  the  use  of  the  word 
“air-tight**  in  its  strict  sense,  and,  in 
doing  so,  had  given  up  the  only  feature 
of  originality  that  could  be  supposed  to 
belong  to  the  plaintiffs'  invention. 

Mr.  Pollock. — I beg  to  say,  that  the 
question  was  before  the  Lord  Chancellor 
Lyndhurst,  whose  knowledge,  I need  not 
say,  in  matters  of  this  sort,  is  equal  to 
that  of  any  judge,  and  that  no  such  ob- 
jection as  this  was  ever  taken  before 
him,  though  the  matter  was  discussed  at 
considerable  length. 

Sir  James  Scarlett.  — Since  Lord 
Lyndburst’s  name  has  been  mentioned,  I 
must  mention  that  a motion  was  made  be- 
fore him  for  an  injunction  on  behalf  of 
the  plaintiffs,  which  was  refused. 

Lord  Tbnterden. — With  every  de- 
ference for  the  learning  and  skill  of  that 
noble  lord  as  applied  to  subjects  of  this 
kind,  in  regard  to  which  he  possesses 
much  greater  knowledge  than  I do,  I 
must  decide  according  to  my  own  judge- 
ment, however  deficient.  It  appears  to 
me,  that  the  word  “ aii -tight”  used  as  it 
is  here,  in  connection  with  many  other 
words,  means  only  “closed.**  The  ap- 
paratus is  to  be  closed  in  such  a manner, 
as  that  atmospheric  air  shall  not  enter, 
except  at  those  parts  where  it  is  mennt  to 
enter,  and  aha  1 1 not  pass  out  except  at 
those  parts  whore  it  is  meant  to  pass 
out.  That  appears  to  me  to  be  the  true 
sense  of  this  specification.  For  the  pre- 
sent, therefore,  I must  take  it  that  the 
specification  does  sufficiently  describe 
the  machine.  What  is  stated  at  the  con- 
clusion—-whatever  words  are  used,  i® , 
perhaps,  not  very  important ; some  of  the 
language  used)  goes  certainly  far  beyond 


the  apparatus  or  machine,  and  would,  as 
Sir  James  Scarlett  says,  include  every  de- 
scription of  furnace  or  fire-place  ; but  lam 
of  opiniou  that  the  words,  large  as  they 
are,  are  to  be  limited  in  sound  construc- 
tion, und  in  point  of  law  to  every  such 
combination  of  abstract  parts  as  shall  be, 
in  point  of  fact,  similar  to  the  plaintiffs* 
machine,  and,  therefore,  an  invasion  or 
infringement  of  their  patent.  1 am,  there- 
of opinion  againgst  both  the  objections. 

Sir  James  Scarlett.— Perhaps  your 
lordship  will  be  good  enough  to  take  a 
note  of  that  ? 

Lord  Tbnterden. — Certainly.* 

(To  be  concluded  in  our  next.) 

NEW,  SIMPLE,  CHEAP,  AND  IMPROVED 
OPERA-GLASS. 

( From  the  Kaltiiouopt.) 

A 


The  best  constructed  opera-glasses  now 
in  use  are  subject  to  a defect  which  ma- 
terially detracts  from  their  utility,  and 
which  is  completely  remedied  by  the  sim- 
ple means  which  1 am  about  to  commu- 
nicate. 

The  principal  use  of  the  opera-glass  is 
to  trace  the  ’ ary in g expression  of  an 
actor’s  countenance,  upon  which  much  of 

• We  consider  it  a matter  of  regret,  that  the  course 
which  this  case  has  takeu,  will  prevent  this  opiniou 
of  Lord  Tenlerdeu’s  from  being  brought  uuder  re- 
vision. It  is  very  much  at  variance  with  many  pre- 
ceding derisions,  and  will,  we  fear,  have  a tendency 
to  encourage  a laxity  in  the  language  of  specifi- 
cations, at  once  unfair  to  the  public,  and  hazard- 
ous to  patentees.  Perhaps  the  practice  of  strict  in- 
terpretation has  been  carried,  m some  instances,  too 
Jar  \ but  this,  at  least,  crust  be  allowed,  that  the 

error  lias  been  on  the  safe  side.  To  admit  of  such 
a loose  and  sweep-alt  style  of  specilying  as  this  de- 
cision of  Lord  Tenterdens’  goes  to  sanction,  will  be 
to  opctUhc  door  to  a Hood  of  abuse.— Id,  M.  M. 
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the  interest  and  effect  of  his  performance 
depends.  Every  step  he  advances  or  re- 
treats on  the  stage  renders  a correspond- 
ing alteration  in  the  adjustment  of  the 
sliding- tubes  necessary.  It  is  neither 
easy  nor  always  practicable  by  means  of 
the  ordinary  opera-glass  to  make  these 
necessary  transitions  with  the  requisite 
readiness  and  precision  without  removing 
the  instrument  from  the  eye.  The  tubes 
are  apt  to  move  stiffly  or  in  jerks,  in  con- 
sequence of  the  moisture  to  which  they 
are  necessarily  exposed  in  the  atmosphere 
of  a crowded  theatre.  To  remedy  this 
defect,  I many  years  since  constructed 
the  simple  instrument  I am  about  to  de- 
scribe, which  not  only  obviates  the  ob- 
jections just  adverted  to,  but  also  pos- 
sesses several  other  advantages  over  the 
best  opera-glasses  of  the  ordinary  con- 
struction. 

A simple  inspection  of  the  annexed 
engraving  will  render  the  principle  of 
this  instrument  obvious  to  every  reader. 
No  tubes  are  necessary,  their  place  being 
supplied  by  a neat  slender,  elastic,  co- 
nical spring,  into  the  upper  extremity  of 
which  the  eye-glass  is  inserted  ; and  the 
object-glass  is  fixed  to  the  other  ex- 


tremity. The  two  glasses  must,  of  course, 
be  kept  parallel  to  each  other  when  in 
use;  but  this  is  very  easily  effected,  as 
has  been  proved  by  myself  and  otber  per- 
sons. In  using  this  opera-glass  the  finger 
and  thumb  of  one  hand  rest  on  the  rim  of 
the  object-glass  B,  whilst  the  thumb  and 
finger  of  the  other  hand  hold  the  rim  of 
the  eye-glass.  In  this  position  the  spring- 
tube  may  be  elongated  or  collapsed  in- 
stantaneously to  the  thousandth  part  of 
an  inch.  The  ordinary  sliding-tubes,  as 
I have  already  observed,  are  entirely  su- 
perseded in  this  opera-glass,  neither  is 
any  external  covering  necessary,  as  the 
hand  in  grasping  the  instrument  serves 
the  purpose.  If,  however,  a covering  he 
preferred,  a piece  of  light  silk  may  be 
easily  sewed  to  the  spirals  of  the  spring. 

It  only  remains  to  add  that,  independ- 
ent of  the  superiority  already  adverted  to, 
this  kind  of  opera-glass  may  be  made 
very  cheap ; besides  which  it  may  be 
compressed  into  a very  small  space  for  the 
pocket,  merely  by  pressing  the  object  and 
eye-glass  together.  It  is  also  very  ele- 
gant iu  its  form.* 

Egerton  Smith. 


IIUMtNE  SHEEP-CONDUCTOR. 
( From  (ht  Voice  of  Humanity.) 


The  principle  upon  which  this  mode  of 
conducting  sheep  through  the  crowded 
roads  of  the  metropolis  is  applied,  is  the 
instinctive  disposition  which  sheep  ex- 
hibit to  follotv  their  species , so  that  if  one 
escapes,  it  is  almost  impossible  to  stop  the 


rest  of  a flock.  By  this  little  caravan  a 
tired  sheep,  instead  of  being  cruelly 
beaten,  might  assist  in  leading  his  com- 
panions. By  confining  the  sheep  with  a 
collar,  the  carriage  may  be  open  all 
round,  which  is  desirable ; a sheep-b*dl 


* The  specimen  instrument  in  my  possession,  which  is  between  three  *ud  four  inches  in  length,  is 
not  one  inch  when  shut  up  in  its  case. 
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attached  to  the  car  has  been  found  an 
improvement ; and,  from  the  parched 
state  of  the  poor  creatures’  mouths,  a 
small  tin  trough,  to  contain  water,  in- 
duces them  to  approach  more  readily. 


paddles  applied  to  wherries. 

Sir, — In  a recent  number  of  the  Me- 
chanics’ Magazine,  a Lover  of  Aquatics 
puts  a few  questions  upon  this  subject. 
Having  myself  been  a speculator  in 
this  line,  I take  the  liberty  of  offering 
the  following  remarks  in  reply  to  your 
correspondent.  In  the  year  1822, 1 lilted 
np  a fouT-oared  boat  with  paddle-wheels, 
the  diameter  of  which  was  3 feet  8 inches; 
each  wheel  was  turned  by  a separate 
winch,  so  that  the  man  who  worked  the 
paddles  could  steer  his  boat  without  any 
other  assistance.  I at  first  used  the 
wheel  and  pinion , but  I found  the  fric- 
tion too  great  to  be  overcome  sufficiently 
to  git  e adequate  speed  to,  the  paddles. 
I then  removed  the  wheel  and  pinion 
and  worked  with  a simple  winch.  The 
main  shaft  or  axle  worked  in  a gudgeon 
sheathed  with  copper.  In  order  to  be 
able  to  ship  the  paddles  at  pleasure  the 
gudgeon  was  divided,  the  lower  half 
being  made  fast  to  the  gunwale  of  the 
boat,  the  upper  half  screwing  on  and  off, 
thus : 


A upper  half  of  gudgeon. 

B lower  ditto. 

C C screws. 

D D gunwale  of  boat. 

And  to  secure  the  axle  still  better,  a 
wooden  stanchion  was  fixed  inside  the 
boat  in  which  the  axle  rested.  Allow- 
ing that  the  machinery  was  of  a very 
rude  description,  and  that  it  might,  by  a 
more  scientific  arrangement,  have  been 
rendered  much  more  effectual,  I am  in- 
clined to  think  with  every  advantage, 
this  inode  of  propelling  small  boats 
would  always  be  attended  with  greater 
labour  than  with  oars,  to  say  nothing  of 
the  weight  of  the  machinery,  the  po  ver 


of  wind  upon  the  paddles,  &c.,  and  the 
inconvenience  arising  to  the  passengers 
from  the  splashing  of  the  water,  which 
addle-boxes  cannot  sufficiently  prevent, 
n No.  1 1 of  the  Mechanics’  Magazine 
is  a sketch  of  a boat  which  plied  on  the 
Avon  on  this  principle,  and  in  No.  69, 
another  article  will  be  found  on  this 
subject.  I do  not  know  whether  the 
plan  therein  mentioned  was  ever  tried, 
but  I should  be  very  much  pleased  to 
learn  of  the  poor  fellow’s  success.  All 
I can  pretend  to  say,  is,  that  mine  was 
a complete  failure,  which  has,  perhaps, 
made  me  more  sceptical  than  I ought, 
as  to  the  advantages  likely  to  be  derived 
by  substituting  paddles  worked  by  hand 
for  oars. 

Yours,  &c.  A Waterman. 

Au'uu  15, 1821. 

MR.  BERNHARD’S  METHOD  OF  RAISING 
FLUIDS. 

( See  Mteh,  Mag.  val.  xv.,p,  lag.) 

A friend  of  Mr.  Bernhard’s,  resident 
in  this  country,  informs  us  thaf  it  ap- 
pears, from  “ a letter  lately  received 
from  him,  that  he  is  prosecuting  the 
trials  at  Munich  with  his  quicksilver 
machine,  the  stream  of  which,  he  says, 
has,  on  each  occasion,  continued  to  cir- 
culate without  an  instant’s  interruption 
during  the  whole  space  of  each  exhi- 
bition being  generally  from  three  to  four 
hours  long.  Mr.  Bernhard  further  men- 
tions, that  he  is  now  engaged  in  erecting 
at  Munich  a machine  on  the  same  prin- 
ciple, for  raising  water,  and  that  he 
finds  the  expense  of  the  fuel  used  is 
comparatively  trifling,  so  much  so,  that 
in  a manufactory  where,  for  other  pur- 
poses, there  was  a boiler  to  be  kept  heat- 
ed— a dyer’s,  for  example — the  heat  from 
the  upper  portion  of  the  chimney  of  such 
boiler  would  be  sufficient  to  heat  his  ap- 
paratus for  raising  water  50  feet  above 
the  Torricellian  column  !” 

CAUSE  OF  THE  REPORT  IN  EXPLOSIONS. 

Sir, —It  is  stated  in  most  works  on 
natural  and  experimental  philosophy, 
that  the  report  of  fire-arms  is  occasioned 
by  the  force  with  which  the  air,  that 
rushes  in  to  fill  the  vacuum  left  at  the 
exit  of  the  charge,  strikes  the  bottom  of 
the  piece ; and  this  position  is  supported 
by  reference  to  the  experiment  in  pneu- 
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matics,  of  bursting  a bladder  tied  over 
an  open-topped  receiver,  when  the  super- 
incumbent column  of  air  rushes  into  the 
vacuum,  and  striking  the  pump-plate, 
causes  a loud  report. 

There  are,  however,  numerous  cases  in 
which  no  vacuum  is  formed,  and  yet  a 
like  report  is  produced;  such,  for  in- 
stance, as  the  aischarge  of  a boy’s  pop- 
gun—the  bursting  of  a blown-bladder 
— or  of  a paper  bag  filled  with  air ; a 
loud  report  also  attends  the  explosion  of 
the  mixed  gases  in  a close  vessel,  where, 
although  a vacuum  may  be  formed,  yet, 
no  air  can  rush  in  to  occasion  the  sound 
that  is  produced. 

Again,  if  the  report  of  fire-arms  is  oc- 
casioned by  the  rush  of  air  into  a va- 
cuum, the  sound  produced  with  the 
same  gun,  should,  in  all  cases,  be  equal; 
seeing,  that  atmospheric  pressure,  and 
the  velocity  with  which  air  enters  a va- 
cuum, are  always  the  same,  or  nearly  so ; 
and  yet,  we  know  that  the  sound  is 
greatly  modified  by  various  circum- 
stances. Thus,  ‘we  find  that  sawdust 
mixed  with  gunpowder,  greatly  increases 
the  sound,  and  so,  with  several  other 
substances  which  produce  a similar  effect. 
The  sound  produced  is  also  greater,  the 
harder  the  charge  is  rammed  down ; if 
the  interior  of  a cannon  be  rubbed  with 
tallow,  the  report  is  very  much  increased, 
and  the  report  is  still  louder,  if  the  wad 
is  soaked  with  tallow. 

Half  au  ounce  of  gun-powder  laid 
in  a heap  upon  a board  and  fired,  pro- 
duces but  little  sound  ; if,  however,  it  is 
tightly  bouud  up  in  strong  paper,  a very 
loud  report  is  produced  ; the  vacuum 
must  be  of  the  same  extent  in  either 
case,  and  there  is  nothing  more  for  the 
air  to  strike  against  in  the  one  instance, 
than  in  the  other. 

1 shall  feel  obliged  to  any  of  vour 
correspondents,  who  will  reconcile  these 
several  experiments,  with  the  generally 
received  theory  of  the  production  of 
sound ; or  otherwise  furnish  some  more 
satisfactory  mode  of  accounting  for  the 
same. 

Yours,  See.  VV.  Baddeley. 

August  22,  1831. 

THE  TETUURY  COINS. 

Sir, — Since  addressing  you  on  the  sub- 
ject of  the  Tetbury  coins,  1 have  seen  a 
few,  out  of  the  immense  hoard.  These 


consisted  chiefly  of  coins  of  the  first  and 
second  Edward,  minted  at  the  following 
laces: — London,  Canterbury,  York,  Dur- 
am,  Newcastle,  Bury  St.  Edmund’s, 
Dublin,  and  Waterford.  There  were 
also  coins  of  Alexander  III.  of  Scotland, 
(Anno  1249),  and  of  John  Baliol,(Anno 
1292),  the  latter  minted  at  St.  Andrew’s, 
also  counterfeit  sterlings, 

Inscribed  GALCIIS  COMES  PORC 

Reverse,  MONKTA  NOVA  IVE. 

Gaulcher,  Count  of  Porcien,  Constable  of 
France,  had  the  country  of  Porcien  given 
him  by  Philip  of  France,  Anno  1308. 

In  referring  to  Holinshed,  under  the 
reign  of  Edward  the  Second,  A.  D.  1322, 
1 find  the  following  passages : — 

•«  At  his*  coming  to  a little  village 
called  Caldwell  he  sent  afore  him  eertaiue 
bands  to  Burton-upon-Trent,  where  he 
meat  to  have  lodged  j but  the  Earles  of 
Lancaster  and  Hereford,  the  Lords  Roger 
Damorie,  Hugh  Audelie  the  Yonger, 
John  de  Moubraie,  Bartholomew  de  Ba- 
delismere,  Roger  de  Clifford,  John  Gifford 
de  Bremeflield,  Henry  Tieis,  and  many 
other,  being  gotten  thither  before,  kept 
the  bridge,  and  assailing  the  King’s  peo- 
ple. which  he  had  thus  sent  before,  some 
of  them  they  slew  and  some  they  wound- 
ed, so  defending  the  bridge  that  imne  could 
passe  ; and  by  reason  that  the  waters  ami 
speciallie  the  river  Trent,  through  abun- 
dance of  rain  that  was  lutelie  fallen,  were 
raised  there  was  no  meane  to  passe  by  the 
fords ; whereupon  the  King  w as  con- 
strained to  staic  the  space  of  three  dates, 
in  which  mean  time,  the  Earles,  and  their 
accomplices,  fortified  the  bridge  at  Bur- 
ton with  barriers  and  such  like  defenses, 
after  the  manner  of  warre,  but  the  King 
at  length  upon  deliberate  advise  taken, 
how  to  passe  the  river,  ordeined  that  the 
Earle  of  Surrie,  with  certainc  armed  men, 
should  go  overby  a bridge  that  was  three 
miles  distant  Imm  Bui  Ion,  that  he  might 
come  upon  the  backes  of  his  enemies,  as 
they  were  fighiing  with  those  that  should 
nssuite  them  afront.” 

“ But  after  that  the  Earles  of  Lancas- 
ter and  Hereford,  with  their  complices, 
heard  that  the  King  had  passed  w ith  his 
armie,  they  came  forth  with  their  people 
into  the  fields  and  put  them  in  order  of 
battell  : hut  perceiving  the  great  puis- 
sance which  Lht>  King  had  there  readie  to 
encounter  them,  without  more  adoo  they 
fled,  sotting  fire  on  the  to»ne,  and  leaving 
all  their  viltcls  and  other  thiugs  behind 
them.” 


• Tilt  king. 
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“ On  the  tame  night,  being  Wednes- 
day. the  King  came  to  Tu»burie  and 
lodged  in  the  castle.” — Vol.  III.  p.  330. 

1 have  been  told  that  with  the  coins 
has  been  found  (lie  remains  of  a military 
chest,  in  which  they  were  contained. 
There  appeal's,  therefore,  every  probabi- 
lity that  this  treasure  lately  found  was 
for  safety  buried  iu  the  earth,  by  some  of 
the  Rebel  leaders,  upon  the  advance  of 
the  King’s  troops;  and  that  as  after  their 
defeat,  many  of  them  were  taken  and 
beheaded,  the  knowledge  of  its  being  thus 
deposited  died  with  them.  The  present 
course  of  the  river  is  said  to  be  of  com- 
paratively modern  dale. 

Yours,  &c.  A. 

Wtlletkounie,  Aug.  59«  1851. 

P.  S. — l hope  to  receive  from  some  one 
of  your  correspondents  a description  of  the 
larger  and  side-faced  coins,  1 referred  to 
in  my  last. 


Silvester’s  improved  steam-boat. 

( From  a Correspondent.) 

A model  of  a steam-boat  lias  been 
constructed  by  Mr.  Silvester,  which  is 
propelled  without  paddle-wheels,  and 
without  causing  any  disturbance  upon 
the  face  of  the  water.  The  moving 
power  is  given  by  paddles  of  a very 
curious,  and  at  the  same  time,  scientific 
construction,  which  work  entirely  be- 
neath the  surface.  Steam-boats  of  this 
description  may  be  safely  introduced 
upon  canals  and  small  rivers,  from 
which  they  have  hitherto  been  excluded, 
from  a fear  lest  the  banks  should  be 
injured,  or  other  cruft  endangered  ; and 
from  the  circumstance  that  the  paddles 
can  be  folded  close  to  the  sides,  narrow 
locks  may  be  passed  with  ease  and 
safety. 

With  respect  to  the  navigation  of 
larger  rivers,  the  general  adoption  of 
Mr.  Silvester’s  plan  would  prevent  those 
destructive  accidents  to  life  and  pro- 
perty, which  are,  at  present,  so  alarm- 
ingly frequent,  as  no  swell  in  the  water 
would  be  occasioned  ; the  smallest  ves- 
sels might  even  come  alongside  one  of 
the  improved  steam-boats,  when  in  full 
action,  without  the  slightest  danger,  and 
the  greatest  rate  of  speed  might  be 
maintained  in  the  most  crowded  parts  of 
a river.  In  traversing  the  open  ocean,  a 
vessel  of  this  description  would  possess 
many  advantages  over  those  of  ordinary 


construction,  the  patent  paddles  might 
coutinue  in  use  when  the  weather  was 
too  boisterous  to  permit  the  employment 
of  paddle-wheels,  w hilst  the  vessel  would 
for  several  reasons  be  in  every  respect  a 
better  sea-boat ; it  would,  in  fact,  exhibit 
no  outward  indications  of  being  a 
steamer ; the  huge  ugly  paddle-boxes 
would  of  course  be  entirely  removed. 

The  model,  which  has  a miniature 
steam-engine  fitted  to  it,  has  had  several 
trials,  and  notwithstanding  the  dispro- 
portionate friction  to  which  all  machinery 
upon  a small  scale  is  subject,  and  the 
difficulty  of  keeping  up  the  steam  in  a 
little  vessel  immersed  in  cold  water,  per- 
formed its  part  with  so  much  success  as 
to  remove  all  doubts  from  the  minds  of 
the  spectators — amongst  whom  might  be 
named  an  eminent  practical  engineer — 
of  the  perfect  practicability  of  the  plan. 

Mr.  Silvester  is  now  endeavouring  to 
procure  the  necessary  funds  to  establish 
a steam-boat  to  run  from  Huugerford 
Market  to  Gravesend. 

It  should  be  mentioned,  that  in  conse- 
quence of  the  improved  steam-boat 
having  no  back-water  to  contend  with, 
and  some  other  favourable  circumstances, 
only  two-thirds  of  the  steam  power 
usually  employed  will  be  requisite ; of 
course,  there  will  be  a proportionate 
saving  of  engine  room. 


FRUIT  AND  VINEGAR  STAINS. 

We  learn,  from  a fair  correspondent, 
to  whom  we  lately  recommended  the 
employment  of  a solution  of  chloride  of 
lime,  to  remove  some  fruit  stains  from 
ivory  knife-handles  that  she  had  applied 
chloride  of  soda  (which  the  apothecary 
very  truly  told  her  was  “ much  rite 
same  thing”)  with  the  most  perfect  suc- 
cess— the  stains  disappearing  in  less 
than  two  minutes.  We  had  also,  on 
the  faith  of  the  general  hostility  of  the 
chloride  of  lime  to  vegetable  colours 
advised  the  lady  to  apply  it  to  some 
linen  which  had  been  stained  with  vine- 
gar ; hut,  we  understand,  that  in  this 
case,  it  has  had  no  effect  whatever.  44 1 
also  tried,”  says  the  lady,  44  common 
bleaching  on  the  grass,  and  boiling, 
without  producing  the  desired  effect,  i 
mentioned  this  to  the  apothecary,  and  he 
said  that  some  mineral  must  have  been 
used  to  colour  the  vinegar,  but  that  he 
could  not  say  what  would  remove  the 
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stain  it  had  left.”  We  are  of  the  opinion 
of  Mr.  Apothecary ; the  vinegar  must 
have  been  adulterated — probably  with 
sulphuric  acid  (oil  of  vitriol) ; and  if 
that  is  the  case,  we  are  equally  at  a loss 
to  know  what  will  remove  its  stains.  If 
any  of  our  chemical  readers  are  in  pos- 
session of  a remedy,  we  shall  be  glad  to 
make  it  public,  for  the  beuetit  of  our 
correspondent  and  of  housewives  in 
general. 

ON  PLANTING  LENGTHWISE  AND  DIA- 
GONALLY. 

Sir, — As  my  object  in  writing  to  you 
on  this  subject  was  only  to  ascertain  the 
truth,  1 beg  to  thank  Mr.  Snooke  for  his 
correction  of  the  mistake,  into  which  I 
had  fallen ; and  I agree  with  your  cor- 
respondent, that  the  total  of  the  diagonals 
and  of  the  lines  lengthwise  in  the  square 
(the  figure  which  I gave)  will  be  the 
same.  But  I do  not  perceive  with  Mr. 
S.  that  in  altering  the  square  to  any 
other  rectangle,  we  shall  alter  the  cor- 
rected result  which  he  has  given  in  the 
first  part  of  his  letter ; viz.  tnat  the  total 
of  lines  in  both  cases  are  equal.  For, 
assuming  the  two  rectangles  which  he 
mentions,  the  total  amount  by  the  dia- 
gonal method  will  be  as  set  down  z=  1200 
inches.  By  dividing,  however,  the  same 
figure  lengthwise,  we  shall  not  be  able 
to  obtain  16  lines  iucluded  with  the  figure, 
for,  commencing  with  the  first  line  any 
where  within  4 inches  from  the  one  bound- 
ary line,  the  16th  will  be  the  same  distance 
beyond  the  other ; and  it  will  only  be  by 
considering  the  one  boundary  line  as  the 
first,  and  the  other  as  the  sixteenth,  that 
we  shall  he  enabled  to  draw  16  parallel 
lines  in  60  inches;  and  since  all  the  dia- 
gonal lines  are  included  within  the  figure, 
the  case  will  not  be  similar.  Thus, 
supposing  in  the  rectangle,  containing 
the  lateral  lines  given  by  Mr.  S.,  the 
first  line  were  to  commence  the  ith  of  an 
inch  from  C d,  the  sixteenth  will  be  -frth 
of  an  inch  beyond  the  60  inches ; and 
so,  of  any  other  distance  from  C d,  so 
that  it  would  be  impossible  to  include 
16  lines  within  the  boundaries  of  the 
figure  ; therefore,  15  lines  multiplied  by 
80,  will  give  1200,  the  same  amount  as 
the  diagonal  lines.  The  correction 
which  Mr.  S.  has  given  in  the  first  part 
of  his  letter,  will,  therefore,  not  support 
the  making  a difference  in  favor  of  the 


lateral  division ; but  both  will,  I admit, 
contain  the  same. 

Thanking  you,  for  the  information  I 
have  obtained  and  the  space  l have  oc- 
cupied in  your  periodical, 

I remain,  Sir,  yours,  &c. 

S.  B. 

Stptcmter  1,  1811- 


DISCLOSURE  OP  INVENTIONS. 

Sir, — I beg  leave  to  submit  the  follow- 
ing case  to  you.  Suppose  A has  invent- 
ed a mode  of  manufacturing  an  article, 
and  shows  it  to  his  friend  B,  wishing  his 
opinion  of  the  invention  previous  to  tak- 
ing out  a patent : can  B invalidate  A’s 
right  to  the  patent  after  A may  have 
patented  it  ? To  my  surprise,  I am  told 
that  he  can.  Will  you  be  pleased  to 
favour  me  with  your  opinion  on  the  point, 
through  the  medium  of  the  Mechanics' 
Magazine. 

I am,  Sir,  yours,  &c. 

G.  M. 

Aug.  29,  1831. 

[Should  the  friend  to  whom  our  corre- 
spondent has  confided  his  secret  prove 
false,  then  we  are  sorry  to  say  there  will 
be  no  hope  for  him.  When  the  State 
bargains  with  a person,  that  if  he  will 
make  a full  discosure  of  some  new  and 
useful  thing  which  he  claims  to  hare  in- 
vented or  discovered,  he  shall  have  an 
exclusive  monopoly  of  the  use  and  manu- 
facture of  it  for  a term  of  years  (for  that 
is  the  true  character  of  a patent),  it  is 
with  the  perfect  understanding,  that  he 
has  not  already  so  disclosed  it,  or  so 
made  it  public,  that  the  coontry  can  have 
the  benefit  of  it,  without  submitting  to 
such  a preliminary  monopoly.  But  now 
can  an  inventor  he  said  to  be  in  this 
situation,  who  has  entrusted  his  secret  to 
a person  not  worthy  of  being  trusted, 
and  through  whose  treachery  it  may  be 
in  the  knowledge  of  thousands  by  the 
time  the  patent  is  granted?  It  may  be 
some  consolation,  however,  to  our  corre- 
spondent to  know,  that  his  false  friend  B 
cannot  himself  be  the  legal  instrument 
of  invalidating  the  patent;  third  parties 
deriving  a knowledge  through  B of  the 
invention,  will  be  at  liberty  to  impeach 
it ; but  it  would  not  he  competent  for  B 
himself  to  bring  a scire  facias , founded 
on  the  disclosure  which  A had  made  to 
him. — Ed.  M.  M.] 
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NOTES  WORTH  NOTICE. 

" Every  one  daily  either  hears,  or  reads,  or  sees 
something  which  others  would  gladly  be  acquainted 
with." 

A biart  in  Civilisation. — A Mr.  Silver- 
ton,  of  Newington-green,  in  a letter  ad- 
dressed to  the  “ Voice  of  Humanity”  (an 
odd  name,  by  the  way,  for  a periodical 
work — Journal  of  Humanity  would  have 
been  better)  says,  “In  perusing  papers 
which  have  very  recently  arrived  from 
New  South  Wales,  1 have  been  struck  by 
perceiving,  that  amongst  the  latest  acts  of 
the  Legislative  Council  of  the  Colony,  are 
two  to  the  following  effect; — “An  act 
for  regulating  the  slaughtering  of  cattle, 
and  for  the  improper  driving  of  the  same 
through  the  streets  of  Sydney,”  and  “ An 
act  for  abating  the  nuisance  occasioned 
by  the  great  number  of  dogs  which  are 
loose  in  the  streets  of  the  towns  of  Syd- 
ney, Paramatta,  Liverpool,  and  Windsor, 
in  the  colony  of  New  South  Wales.**  In 
that  comparatively  infant  colony,  they 
find  it  necescary  to  check  the  evil  iu  its 
very  bud  ; we,  far  more  civilized,  have 
allowed  it  out  of  a pretended  regard  to 
vested  interests, but  with  a total  disregard 
to  the  interests  of  morality,  decency, 
health  and  safety,  to  remain  ; and  not  only 
to  remain,  but  to  grow  and  increase  in 
magnitude  and  mischief,  from  year  to 
year,  and  from  century  to  century  !” — 
Well  said,  Mr.  Silverton. 

Value  of  a good  name.  — English 
watches  are  in  high  repute,  and  fetch  the 
highest  prices  among  the  Turks.  This  is 
the  result  of  some  centuries’  experience 
of  their  soundness  and  other  good  qua- 
lities. Perhaps,  even  at  the  present  da), 
the  watches  which  have  the  most  sub- 
stantial works,  are  those  intended  for  the 
Turkey  market,  although,  it  is  to  bo 
feared,  that  unprincipled  speculators  have, 
by  exporting  inferior  goods  on  the  credit 
of  the  English  name,  greatly  injured  the 
trade,  to  the  serious  disadvantage  of  the 
more  respectable  watch-makers.  The 
Turks  are  any  thing  hut  capricious  cus- 
tomers— where  they  find  a good  article, 
there  they  will  go  again  for  hundreds  of 
years.  Of  course,  it  requites  time  to  get 
into  their  good  graces,  and  as  they  know 
nothing  of  the  inside,  they  are  obliged  to 
judge  generally  by  the  outside.  Thus, 
the  watch  manufacturers  of  the  present 
day,  find  it  more  convenient  to  make  them 
up  in  the  old-fashioned  style;  and,  in- 
stead of  their  own  names,  to  affix  that  of 
some  brother  of  the  craft,  who  flourished  in 
the  days  of  our  great  great  grand-fathers, 
and  whoso  works,  although  forgotten  at 
home,  are  still  remembered  for  their  good- 
ness on  the  banks  of  the  Bosphorus.  It  is 


even  necessary,  although  the  date  should 
be  modern,  that  the  maker’s  name  and 
residence  should  be  engraved  in  the  style 
of  the  seventeenth  century.  Many  a time- 
keeper is  now  on  its  voyage  to  Turkey, 
which  purports  to  have  been  made  in 
1831,  by  some  citizen,  “att  bis  house, 
facynge  y*  Royal)  Exchange  although 
the  said  citizen  has  long  slept  in  the  dust 
of  a London  church-yard. 

Literature  and  Art  in  America. — 
“ The  Library  of  Entertaining  Know- 
ledge” is  regularly*  reprinted  in  the 
United  States,  by  Lilly  and  Wait,  of 
Boston.  The  wood-cuts  are  copied  in  a 
manner  highly  creditable  to  American  art, 
although  those  we  have  seen  certainly  do 
not  come  up  to  the  excellence  of  the  ori- 
inals.  The  price  of  a part  published 
ere  at  2s.,  is,  in  America,  30  cents, 
(about  Is.  4 </.),  which,  considering  that 
they  have  nothing  to  pay  for  copyright, 
and  have  other  advantages,  is  not  asto- 
nishingly cheap. 

Progress  of  Science. — An  iron  suspen- 
sion bridge  has  been  lately  opened  at 
Dacca,  in  India,  which  is  the  first  of  the 
kind  ever  erected  in  that  country,  out  of 
Calcutta.  In  honour  of  its  projector, 
Mr.  Walters,  the  late  judge  of  the  pro- 
vince, it  has  been  determined  to  call  it 
“ W’alter’s  Bridge.” 

Honors  well  bestotted . — The  King  has 
conferred  the  honor  of  knighthood  on  Mr. 
— now  Sir  John — Rennie,  the  engineer  of 
New  London  Bridge,  ns  a testimony  of 
the  royal  approbation  of  the  execution  of 
that  magnificient  edifice.  His  late  ma- 
jesty was  supposed  to  manifest  his  pa- 
tronage of  literature,  by  giving  the  first 
baronetcy  in  his  reign  to  SirWalter  Scott; 
by  a parity  of  reasoning,  William  the 
Fourth  may  be  expected  to  give  his  coun- 
tenance to  the  science  and  the  fine  arts, 
inasmuch  as  the  two  first  persons  whom 
he  knighted  were  Sir  James  South,  Pre- 
sident of  the  Astronomical  Society,  and 
Sir  Martin  Archer  Shee,  President  of  tho 
Royal  Academy. 

Steam-Hoats  and  Life  Preservers. — 
A correspondent  of  The  Times , suggests 
that  in  any  act  that  may  be  passed  for  the 
better  regulation  of  steam-boats  or  other 
vessels  employed  in  the  c«nveyance  of 
passengers  from  one  port  to  another,  it 
should  be  made  compulsory  on  the  owners 
of  each  vessel  to  provide  it  with  as  many 
life  preservers  as  it  is  likely  to  have  pas- 
sengers. This  seems  a very  judicious 
suggestion.  The  sort  of  preserver  which 
the  writer  recommends,  is  one  made  of 
bamboo  canes,  because  they  are  tubular, 
and  therefore  buoyant,  and  from  the  po- 
lished consistency  of  their  outer  surface. 
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capahle  of  longer  preservation  than  other 
wood.  The  canes,  he  observes,  might  be 
divided  at  thatf. joints  and  small  holes 
drilled  through  the  pieces,  so  as  to  admit  . 
of  their  bging  attached  by  strings.  **Jn 
this  manner  a breast-plate  might  be  form- 
ed, secured  above  by  the  two  arm-holes 
and  tied  below  round  the  waist.  This 
support  would  keep  the  head  above  water 
and  preserve  life  in  warm  weather  at  least 
for  several  hours,  should  assistance  be  so 
long  delayed.”  Had  such  a provision 
been  made  in  the  case  of  the  Rothsay 
Castle,  there  can  be  little  donbt  that  the 
lives  of  the  greater  part  of  the  persons 
who  were  lost  on  that  melancholy  occa- 
sion might  have  been  saved. 

Welsh-French. — In  a treatise  on  the 
manufacture  of  iron  in  South  Wales,  re- 
cently published  by  the  Useful  Know- 
ledge Society,  it  is  said,  “ the  holes 
through  which  the  blast  is  admitted  to  the 
furnace  are  called  tnyercs  (pronounced 
tween)’’  and  throughout  the  essay  these 
tuyeres  cut  a most  conspicuous  figure. 
The  writer  is  evidently  not  aware,  that 
the  word  he  has  so  Welchified  is  simply 
the  French  word  tuyere , a pipe  mouth 
(pronounced  with  tolerable  accuracy 
ttreer.)  The  works  of  this  Society  are 
said  to  be  published  under  the  ” superin- 
tendance”  of  a Committee  overflowing 
with  Fellows  of  Learned  Societies;  but 
were  there  any  real  superintendence  in 
the  case,  such  blunders  could  scarcely  * 
happen. 

31  larshal  Soult  turned  Iron-Master. — 
We  learn  from  the  same  treatise  to  which 
we  have  alluded  in  the  preceding  notice — 
and  which,  though  of  small  literary  merit, 
is  by  no  means  deficient  in  valuable  in- 
formation— that  **  the  Welsh  and  Stafford- 
shire Iron-masters  are  at  this  moment  ac- 
tually employed,  to  their  own  destruction, 
in  the  execution  of  castings,  &c.,  for  a 
very  large  establishment,  that  Is  forming 
under  the  auspices  of  a public  Company  in 
France;  one  of  the  chief  Directors  and 
Shareholders  in  this  Company  is  Marshal 
Soult,  hitherto  better  known  in  a military 
than  in  a commercial  capacity.  The  works 
are  erecting  at  Alais,  in  the  province  of 
Languedoc,  not  far  from  Montpelier.  The 
iron-stone  and  coal  ore  are  said  to  be  of 
excellent  quality,  and  most  abundant — so 
much  so,  that  it  is  confidently  anticipated 
that  pig-iron  will  be  made  there  ut  half 
the  price  that  it  can  now  be  manufactured 
at  in  Great  Britain  under  the  most  favour- 
able circumstances.  The  great  drawback 
is  the  situation  of  the  works,  which  will 
be  35  miles  from  the  Rhone,  the  nearest 
navigable  river,  and  40  from  the  sea. 
Until  a facility  is  afforded  by  the  esta- 
blishment of  a rail-road  or  canal,  this 


circumstance  will  occasion  a charge  in 
carriage  that  Will  inor«  xlhan  double  the 
cost  of  the  iron.’*  < ,«■  % F.  H.  * 

Ventilation,  — Tbg  following  simple 
method  of  ventilating  targe  halls,  theatres, 
Ac.,  has  been  found  by  M.  Van  M irflm 
to  answer  most  effectually  : — Let  a com- 
mon Argand  lamp  be  suspended  from  the 
roof,  and  kept  burning  under  a funnel,  the 
tube  of  which  is  carried  out  into  the  open 
air,  and  furnished  with  a ventilator.  In 
one  experiment  made  with  this  apparatus, 
M.  Van  Marflra  first  filled  his  laboratory 
with  the  smoke  of  deal  shavings,  and 
then  lighted  the  lamp  ; in  a few  minutes 
after,  the  whole  smoke  had  disappeared, 
and  the  air  was  completely  purifier!. 

Furnace  Hearths. — There  is  a legend, 
that  on  the  establishment,  many  years 
ago,  of  a work  in  Monmouthshire  by  a 
Staffordshire  person,  it  was  thought  ne- 
cessary to  take  the  stones  for  the  furnace 
hearths  from  Staffordshire,  and  that  a 
stone  of  some  tons  weight  was  actually 
removed  to  within  a few  mi'es  of  Its 
destination,  when  it  was  discovered 
that  the  grit-stones  to  be  found  in 
abundance  on  the  spot  would  answer 
the  purpose  ns  well ! Whether  this 
tradition  be  true  or  not,  it  is  n fact  that  a 
large  stone  is  now  to  be  seen  on  the  Lon- 
don and  Milford  road  which  is  pointed  oat 
as  the  identical  one  alluded  to  in  the  above 
tale. — Treatise  on  the  Man^acture 
Iron. 

Plate  Poirder.—A  Jeweller  informs 
us,  he  has  lately  discovered  that  a com- 
position made  of  the  following  ingre- 
dients makes  an  excellent  plate  powder 
Salt  of  lemons  (strongly  diluted  with 
water);  a small  portion  of  soda;  and 
pounded  chalk.  They  should  be  well 
mixed  up,  and  exposed  to  the  beet  of  the 
sun,  when  the  liquid  will  evaporate  and 
leave  a fine  powder  ready  for  use  the  fol- 
lowing day.  We  should  think  it  woold 
be  worth  while  to  manufacture  such  a 
powder  for  sale  ; if  sold  in  boxes  for  one 
or  two  shillings,  there  could  not  fall  to  be 
a great  demand  for  it. 


INTERIM  NOTICES.  . 

Communications  received  from  N.  S.  Jf.—Vt* 
White— G.  S.— H.  T.  H.— Father  Tbatnea— Mr. 
Simpson — Y.  I.. 

’*  Professional  Survey  of  the  Old  and  &eie  Londem 
Bridges.” — The  author  ot  this  pamphlet  has  request- 
ed of  us  to  point  out  au  important  error  of  the  press 
at  p.  45,  which  has  been  also  copied  into  the  Mecha- 
nics’ Magazine,  p.  5(g),  col.  1.  I.  ? from  the  bottom . 
For  “ fitteeu  feet”  read  " fifteen  inches 
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‘ NEW  LONDON  BRIDGE  APPROACHES. 

We  return  to  the  * Professional  Sur- 
vey” for  the  purpose  of  making  some  ex- 
tracts from  it  respecting  the  approaches 
to  the  New  Hridge,  and  introducing  a 
few  additional  remarks.  ..... 

. The  author  thinks  there  is  little  in  the 
“ principal  approaches  ’ to  complain  of 
as  regards  their  “ direction,  width,  and 
levels,” — “ the  streets  being  generally 
*70  feet  wide,  which'is  above  double  the 
width  of  the  old  streets ; and  the  ascent 
of  the  two  principal  approaches  not  more 
than  1 in  30,  which  is  also  less  by  nearly 
one-half  than  the  present  rise  of  Old  r isli 
Street  Hill.u  It is  evident  from  the  rea- 
sons  which  the  author  here  gives  for 
commending  generally  the  approaches, 
that  he  did  not  mean,  his  approbation 
should  extend  to  the  particular  case  of 
the  Tooley  Street  approach,  which  is  al- 
most as  steep  as  Fish  Street  Hill  itself, 
and  liable  to  all  the  objections  so  well 
stated  by  our  correspondent,  Mr.  1 id- 
marsh,  (N  o.4 19).  Wcare  rather  surprised 
however,  he  should  have  passed  over  so 
remarkable  an  exception  without  any  de- 
precatory remark.  Indeed,  considering 
that  this  is  the  direct  line  of  approach 
from  so  many  populous  and  busy  places 
as  lay  on  the  right-hand  side  of  the 
Kivcr  below  bridge— ■ltothcrhithe,  I3t*i- 
mondsey,  Deptford,  Greenwich,  Wool- 
wich, &c. — it  seems  to  us  that  it  had 
scarcely  a less  claim  on  his  attention 
than  those  “ two  principal  approaches,*’ 
which  appear  to  have  engrossed  all  his 
thoughts.  We  hope  that  some  alteration 
will  yet  be  made— for  there  is  yet  time- 
in  this  important  avenue  to  the  bridge ; 
for  as  now  laid  down,  nothing  can  be 
conceived  more  awkward  and  inconve- 
nient. . 

The  case  of  the  residents  of  U pper  and 
Lower  Thames  Streets  is  perhaps  the 
very  hardest  connected  with  the  erection 
of  the  New  Bridge.  When  the  old 
structure  is  taken  down,  they  will  no 
longer  have  that  direct  access  to  abridge 
across  the  river  which  they  have  enjoy- 
ed with  so  much  advantage  for  ages ; 
foot-passengers  from  either  of  these 
places  will  have  to  climb  a steep  flight  of 
stairs  next  to  the  Thames  Street  Arch- 
while  hoi  semen,  carriages,  and  waggons 
will  have  to  make  their  way  up  Fish 
Street  Hill,  or  some  other  of  the  equally 
steep  and  still  narower  lanes  that  lead 


to  Cannon  Street,  and  thence  into  the 
grand  entrance  to  the  bridge.  1 he  au- 
thor of  the  “ Survey”  treats  this  case  in 
the  only  light  in  which  it  can  he  tairl  v 
viewed— as  that  of  a great  bnt  partial 
sacrifice  for  the  sake  of  the  public 
good : — 

•<  We  do  not  know  how  it  could  have 
been  avoided,  and  the  interests  of  the  many 
consulted.  Had  the  bridge  been  erected 
on  the  old  site,  and  the  old  lines  of  ap- 
proach been  preserved,  it  seems  quite 
certain  that  public  convenience  would 
have  demanded,  that  the  roadway  should 
be  raised  to  a level  that  would  have  left 
Thames  Street  and  its  frnitmen  and  fish- 
mongers far  below.” — P.  37 . 

We  are  glad  to  observe,  from  some 
recent  proceedings  in  the  Common  Hull, 
that  it  has  been  determined  to  give  a 
liberal  indemnity  to  all  the  sufferers 
from  this  necessary  change  ; this  is  no 
more  than  just. 

The  author’s  remarks  on  the  style  of 
the  new  buildings  about  to  be  erected, 
at  both  ends  of  the  bridge,  are  brief  but 
to  the  point ; — 

“ What  the  architectural  character  ot 
the  approaches  to  this  noble  structure 
may  ultimately  be,  is  still  a matter  of 
conjecture,  mingled  (spite  of  the  “ skill 
and  talent”  of  the  worthy  citizens)  wiili 
no  small  opprehension.  Large  spaces 
have  been  cleared  at  both  ends,  but  how 
will  they  be  occupied?  Covered  over 
again  with  mean  or  insignificant  build- 
ings ? Or  with  edifices  of  suitable  gran- 
deur and  elegance  ? The  assistance  of 
Mr.  Sinirke  has  been  called  in,  and  from 
his  undoubted  purity  of  taste  (we  wish 
we  could  add  fertility  of  invention)  much 
is  to  be  hoped. 

“The  main  road  into  the  City  will,  ac- 
cording to  present  appearances,  take  a 
winding  direction,  but  not  till  it  reaches  a 
point,  at  which  the  bend  will  have  rather 
a graceful  thau  an  injurious  effect.  And. 
ns  forward  to  that  point,  the  old  houses 
on  both  sides,  and  to  a great  extent  back- 
wards, have  been  cleared  away,  there  is 
now  a rectilineal  space  open,  of  length 
and  breadth  enough,  to  admit  of  great 
maguificeuce  of  effect  being  studied.  In 
the  style  and  arrangements  of  the  build- 
ings which  may  be  erected  upon  it.  The 
Monument,  as  matters  at  present  stand,  is 
fully  exposed  to  view  (see  Pluto  A. HI, 
which  is  a view  of  it  as  it  appeared  m 
June,  1831);  and  it  is  to  be  hoped  that  In 
any  plan  of  building  which  may  be  adopt- 

♦ The  same  ns  on  the  prtcediug 
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ed,  care  wiH  he  taken  to  keep  it  ao.  'The 
erection  of  another  Monument  opposite  to 
it,  foimcd  an  excellent  feature  of  one  of 
Mr.  Rennie’s  plans,  and  we  hope  yet  to 
see  it  realized.” 

We  have  nothing  to  add  on  this  head, 
except  it  be  an  earnest  repetition  of  the 
hope  expressed  at  the  close  of  the  pre- 
ceding extract.  It  would  give  an  air  of 
much  grandeur  to  the  entrance  into  the 
City  from  the  bridge,  were  it  to  pass  be- 
tween two  such  noble  columns  as  the 
monument. 

C.  V. 


ACTION  FOR  INFRINGEMENT  OF 
PATENT. 

LORD  COCHRANE  AND  MR.  ALEXANDER 
GALLOWAY  V.  MESSRS.  IIRAITHWAlTE 
AND  ERICSSON. 

Tried  before  Lord  Testerdes  and  a 
Special  Jury,  July  6,  1831. 

(Concluded front  page  425.) 

The  Examination  of  Mr.  John  Gallotray 
was  then  resumed  by  Mr.  Hill. 

Do  you  produce  copies  of  the  drawings 
attached  to  the  defendants’  specification  ? — 
Ye*. 

Did  you  examine  them  with  the  originals  1 
—I  did,  Sir.  (They  were  then  handed  in.) 
Cross-examined  by  Sir  James  Scarlett. 

• Are  you  the  son  of  one  of  the  plaintiffs. — 

I am. 

Have  you  ever  sold  any  such  machine  ns 
is  described  in  the  patent  ?— We  have  never 
sold  any. 

I think,  if  I remember  right,  your  father 
hnd  the  construction  of  a steam-boat  for  Lord 
Cochrane  ? — Lord  Cochrane  was  the  pro- 
prietor of  a steam- boat,  in  which  my  father 
used  the  machine. 

Do  you  know  of  any  other  instance  in 
which  your  father  used  the  machine,  beside 
in  that  steam-boat  case  ? — Yes,  in  some  other 
cases  for  ourselves. 

Was  that  before  the  defendants  took  out 
their  patent?  What  I wish  to  know  is  this 
—•whether  you  ever  used  the  machine  in 
question,  in  any  other  case  save  that  of  the 
steam-boat,  before  the  defendants'  patent 
was  taken  out? — No,  we  have  not. 

What  became  of  that  steam-boat ?— She 
went  abroad. 

When  was  this  model  made  (pointing  to 
the  model  which  Mr.  Pollock  had  referred  to 
in  his  opening  speech)  ? — About  a fortnight 
or  ten  days  ago. 

When  was  the  machine  made,  of  which 
this  is  a model  ? — That  model  is  nearly  a copy 
from  the  drawing  enrolled. 

Have  you  a machine  on  your  premises 


now,  that  has  been  constructed  lately  t — We 

have. 

• When  was  it  constructed  ? — We  have  two 
machines,  and  I think  they  have  been  con- 
structed about  18  months. 

Have  they  not  been  both  constructed  since 
the  defendants  took  out  their  patent?— I be- 
lieve they  have. 

Now,  will  you  cast  your  eye  upon  that 
(showing  a drawing) — it  is  a drawing  on  a 
large  scale  of  your  machine*  ? — Yes,  it  is  a 
copy  of  one  of  the  figures  enrolled. 

Now,  is  not  this  (pointing  to  the  partD) 
intended  to  represent  the  column  or  water 
by  which  the  valve  C is  to  be  kept  shut?— 
Y es,  that  is  one  of  the  means  suggested. 

Well,  take  that  model  in  your  hand,  and 
show  us  where  this  column  of  water  is? — 
It  is  not  in  this  : the  column  of  water  is  not 
here. 

Is  it  in  any  of  the  machines  you  have  con- 
structed ?— Yes. 

When  did  vou  apply  it?—//  has  been  in 
existence  and  constant  use  for  18  months ; 
beyond  that  period,  I cannot  speak  posi- 
tively. 

Have  you  ever  seen  the  machine  used  with 
this  column  of  water? — Many  timet. 

Have  you  ever  sold  a machine  of  this  sort  ? 
—We  have  not. 

When  you  say  you  have  used  it,  for  what 
purpose  have  you  used  it? — For  generating 
steam. 

Lord  Tentbrden.— - Have  you  a steam- 
engine? — Yes;  but  toe  do  not  work  our 
steam-engine  with  this  boiler. 

Sir  James  Scarlett. — / want  to  know 
whether  fn  point  of  fad , you  have  ever  ap- 
plied it  to  any  useful  purpose?  We  have 
applied  it  for  generating  steam  for  many 
years  together ,+  which  steam  was  perfectly 
competent  for  working  a steam-engine  or 
any  thing  else. 

What  did  you  do  with  the  steam? — We 
let  it  go  into  the  atmosphere,  to  show  the 
quantity  of  water  that  can  be  evaporated  in 
a given  time. 

Was  that  for  the  satisfaction  of  your  wit- 
nesses?—Yes,  some  of  our  witnesses  have 
seen  this;  but  we  did  it  for  other  purposes. 

Did  you  not  do  it  for  the  purpose  of  expe- 
riment ? — We  did  it  to  ascertain  the  quan- 
tity of  water  which  could  be  evaporated  in 
a given  time. 

You  never  did  apply  it,  however,  to  any 
practical  purpose  ? — IVe  never  did  apply  it 
to  a steam-engine ; but  it  is  perfectly  compe- 
tent to  be  so  applied. 

When  did  you  apply  this  machine  without 
a column  of  water  to  your  steam-engiue? — . 
The  machine,  we  are  using  for  our  steam 
engine,  has  not  a column  of  water ; it  has  a 
small  valve — a small  pipe — it  is  constructed 


• See  Mech.  Mag.,  No.  S0I. 

t The  witness  said  before,  that  the  only  machines 
they  had  constructed  were  made  after  the  defendants' 
took  nut  their  patent.  For  *'  many  years  together," 
therefore,  we  must  read,  *•  many  months  to- 
gether." 
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according  to  another  of  the  modes  given  in 
the  specification. 

Which  is  the  other  mode  pointed  out  be- 
sides the  column  of  water  ; point  me  out  that 
other  mode  ?— In  the  specihcatiou,  after  de- 
scribing the  first  mode,  it  is  said,  “ C is  the 
plate  or  valve  by  which  the  smoke,  gas.  and 
heated  air,  are  compressed  according  to  the 
pressure  placed  on  such  plate  or  valve, 
either  by  any  weight,  or  fluid,  or  by  any 
other  known  means  of  producing  any  required 
resistance.’* 

But  you  see  there  is  nothing  specihc  here; 

N] tow  me  “ the  other  mode”  you  were  speak- 
ing of  ?— It  is  said,  that  the  pressure  is  to 
be  either  by  a weight,  or  fluid,  or  nny  other 
known  means  of  producing  the  required  re- 
sistance. And,  afterwards,  it  is  said,  ‘‘The 
pressure  on  the  valve  C is  regulated  by  its 
area,  and  the  height  of  the  external  column 
of  water  bearing  on  the  valve.” 

Well,  does  that  explain  what  you  meau, 
when  you  speak  of  another  specific  mode, 
beside  that  of  the  column  of  water  ? — Yes ; 
it  shows  that  you  may  produce  the  required 
resistance  by  any  other  weight,  as  well  as  a 
fluid,  or  by  a diminished  area  in  the  pipe. 

Does  the  specification  say  area  in  the 
pipe  ? — It  says  diminished  area. 

Where  does  it  say  that  ?— ” The  pressure 
in  the  valve  C,  is  regulated  by  its  area.”* 

Now,  have  you  a machine  applied  to  any 
purpose  except  for  experiment,  on  your  pre- 
mises?—Of  what  description  do  you  ineun — 
with  a column  of  water  ? 

With  or  without  a column  of  water?— 
W e have. 

Is  it  in  that  form  (pointing  to  the  draw- 
ing)?—It  has  all  the  essential  parts. 

Since  when  have  you  applied  it?— About 
18  mouths. 

Now,  put  your  finger  on  the  valve  C,  and 
inform  us  whether  the  machine  you  have 
constructed  and  now  use,  has  that  valve? — 
Yes;  we  have  it  in  the  one  we  are  now 

working.  , .... 

And  has  it  any  weight  upon  it  ? — No  ; it  is 
only  of  small  area  ; a small  pipe. 

Which  is  open  to  the  atmosphere?— Cer- 
tainly. 

Then  the  valve  is  constantly  kept  open  ? 
— The  valve  is  open. 

Imrd  Tbntkuokn. — The  valve  Is  not  con- 
Jincd  by  i cuter  or  pressure  of  any  kind? — 
No. 

Sir  J amk h Scarlett. — Then  in  the  ma- 
chine you  are  now  using,  you  pump  in  air  nt 
one  end,  and  tlmt  other  extremity,  therefore, 
on  which  you  put  your  finger,  is  the  chimney 


• Which  is  evidently  quite  a different  tiling.  We 
that  there  is  not,  in  all  the  plaintiffs'  speci- 
funtinn,  a siocle  thing  to  show  Ihnt  they  contem- 
plated the  gradual  narrowing  of  the  flue  as  a means 
of  compression.  The  artful  attempt  of  ti  e witness 
to  give  that  turn  to  what  is  said  about  regulating 
the  area  ol  the  mire,  speaks  volumes  ou  this  head. 
'J  he  quickness  with  which  Sir  James  Scarlett  caught 
him  in  the  act,  detected,  and  exposed  the  misrepre- 
sentation, is  deserving  ot  all  admiration,— to.  M.M. 


by  which  the  smoke  is  conveyed  away,  and 
that  is  novo  constantly  oven  ? — Yes. 

Neither  pressed  by  the  column  of  water 
nor  by  any  other  weight  ? — No;  but  restrain- 
ed by  being  small. 

Which  (smallness)  you  uever  had  recourse 
to,  till  after  the  defendants’  invention  ? — 1 
have  no  reeoHection  of  it. 

Re-examined  by  Mr . Pollock. 

You  have  been  examined  a good  deal  ns 
to  the  column  ot  waier;  is  that  a necessary 
part  of  the  apparatus  ?— There  are  wine 
other  modes  of  compressing  the  a.r  in  the 
fi  rCs 

What  is  the  effect  of  the  valve,  and  the 
result  of  it? — 

Lord  Tenterdbn. — There  is  110  valve 
at  all  in  what  they  are  now  using.* 

Mr.  Pollock.— -Your  lordship  will  find 
there  is  no  occasion  for  it,  when  you 
have  ascertained  how  much  aperture  you 
want 

Is  it  not  so  (to  witness)? — Yes;  we  can 
do  without  the  valve  ; experience  has  given 
us  the  proper  quantity. 

LordTKNTKHDKN.— A proper  quautily  of 
what  ?— Of  compression. 

Either  by  diminishing  ihe  pipe,  or  by  other 
means? — Just  so,  my  lord. 

Mr.  Poi.lock. — If  you  want  to  vary  the 
compression,  is  the  valve  then  serviceable  or 
otherwise  1— When  we  waul  to  vary  the  com- 
pression, the  valve  is  serviceable  ; became 
we  can  vary  that  to  any  degree  of  pressure. 

When  you  have  ascertained  to  what  extent 
the  valve  may  be  opened  or  shut,  you  reduce 
the  aperture  so  as  to  do  without  a valve  ? — 
Certainly.  „ 

Lord  Tbntbrden — The  defendants  ma- 
chine has  no  valve  nt  all  ? — No  valve. 

So  that  the  air  goes  out  at  the  orifice  ?— 

Mr.  John  Fahey,  Civil  Engineer,  was 
next  examined. — Ilad  seen  the  specification 
and  drawings  of  the  plaintiffs’  invention,  and 
had  also  seen  three  boilers  at  Mr.  Galloway’s 
manufactory,  constructed  on  the  principle  of 
their  patent.  Saw  two  of  these  more  than  a 
year  ago ; one  was  at  work,  supplying  steam 
for  the  steam-engine,  which  was  doing  the 
work  of  the  manufactory:  the  other,  which 
was  a high-pressure  boiler,  was  not  at 
work.  Saw  these  two  boilers  again  yes- 
terday, and  a third  which  Mr.  Galloway  had 
constructed.  The  machine  which  he  saw 
at  work  had  not  any  column  of  water ; the 
high- pressure  one,  which  was  not  at  t cork, 
had  a column  of  water  to  it.  The  same  ef- 
fect as  is  stated  in  the  specification  to  be  pro- 
duced by  a column  of  water  was  produced  by 
the  smallness  of  the  aperture  through  which 


• Ills  lordship  took,  In  one  word,  the  right  view  of 
the  case.  How  could  that  be  called  a valve  in  any 
sense  of  the  term,  which,  according  to  the  witness, 
was  kept  “ constantly  open Ei>,  M.  M. 
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the  gas  escaped,  and  by  the  contraption  of  the 
flue  ; there  was  no  valve . There  was  nothing 
new  in  contracting  the  flue  for  the  purpose 
of  compressing  the  air ; it  was  a derice  of  the 
v same  sort  as  the  application  of  a nozzle  to  a 
pair- of  common  bellows.  The  use  of  the 
valve  was objectionable  ou  account  of 
the  Btnoke  making  it  Soirtft ; fcHL tlaidui-^g  its 
action  imperfect.  Had  particularly  observed 
the  mode  of  feeding  the  fire;  it  was  by  means 
of  a chamber  with  double  slides  or  doors. 
The  high-pressure  boiler  which  was  not  at 
work  had  a turning-valve,  similar  to  what  is 
called  a throttle-valve.  By  keeping  the 
inner-door  or  slide  shut,  it  prevented  the 
escape  of  the  air;  while  the  outer  or  exter- 
nal one  was  opened  to  let  in  the  fuel.  This 
was  an  entirely  new  mode  of  feeding  a fire ; 
it  resembled  an  anti-chamber;  thought  an 
auti-chambcr  would  be  a good  name  for  it. 
Till  witness  saw  the  plaintiffs'  specification, 
he  had  never  seen  any  such  machine  as  is 
there  described;  thought  it  a new  and  very 
useful  contrivance  for  many  purposes.  The 
machine  he  saw  working  at  Mr.  Galloway's 
manufactory  was  doing  its  work  very  well ; 
it  was  supplying  steam  for  a steam-engine  of 
G-horsc  power.  Had  likewise  seen  the  spe- 
cification and  drawings  of  Messrs.  Braith- 
waitc  nnd  Ericsson’s  boiler;  and  is  of  opi- 
nion, that  between  their  No.  3 and  the  plain- 
tiffs’ machine  there  was  no  difference,  such 
ns  could  affect  the  mode  of  operation.  The 
air  is  forced  into  the  furnace,  and  retained 
there  under  a state  of  compression,  but  it  is 
not  retained  under  that  compression  by  a 
valve  or  column  of  water ; it  is  retained  by 
the  smallness  of  the  flue  throughout  its  whole 
length.  It  was  necessary  to  observe,  that  in 
the  defendants’  machine  there  was  three  sets 
of  tubes  side  by  side ; was  not  certain  whe- 
ther their  specification  said  so,  but  that  was 
the  case  in  a machine  which  he  had  seen  at 
Mr.  Braithwaite’s  manufactory.  In  the 
plaintiffs’  machine  there  was  one  large  flat 
tube  • in  that  of  the  defendants'  three  small 
circular  ones  side  by  side.*  The  fire  in  the 
defendants’  machine  was  fed  at  the  top  by  a 
magazine,  having  an  cntrnuco-door  and  an 
inner-door;  just  the  same  ns  in  the  machine 
he  had  seen  at  work  at  Mr.  Galloway’s 
manufactory,  and  the  same  as  described  in 
the  plaintiffs’  specification — except  that  the 
valve  was  a horizontal  one  instead  of  a 
turning  onc.t  lu  short,  both  machines  were 
essentially  the  >ame.  There  was  a consi- 
derable difference  in  the  proportions  of  them, 

• Mr.  Farey  is  quite  mistaken ; what  he  took  for 
three  separate  tubes  were  but  the  different  bends  of 
one  continuous  tube  (see  enaraving,  Mech.  Maa. 
No.  -V89.)  1 1 is  accuracy  in  this  particular  is  like  that 
of  a naturalist,  who  should  say  he  had  seen  u dozen 
serpents  one  within  the  other,  when  he  had  only  seen 
one  in  as  many  coils. — l£r>.  M.  M. 

+ Then  according  to-Mr.  Farcy,  a slide  which 
draws  out  Irorixontally,  or  a door  which  opens  and 
shuts  in  any  positiou,  is  but  a throttle-valve  in  n 
''modified  form.  This,  at  least,  is  not  the  sense  in 
which  tlw  word  vmlvs  is  commonly  uuderstood. — El>. 
M.  M. 


but  that  was  owing  to  the  circumstance  that 
the  boiler  he  saw  at  Mr.  ttraithwaiic’s  «as 
for  high-pressure  steam,  and  that  which  is  in 
use  at  Mr.  Galloway’s  is  for  low  pressure. 

Cross-examined  by  Sir  James  Scarlett. 

Do  you  know  whether  the  plan  of  supplying 
a fire-place  with  air  by  a pump  or  a pair  of 
bellows,  is  a new  invention  ? — The  plan  of 
blowing  in  air  is  not  new'  at  all ; I have 
known  it  myself  to  be  often  used  for  the  pur- 
pose of  making  the  fire  burn  intensely  under 
a boiler. 

Are  you  aware  of  a patent  for  a steam- 
engine  that  was  granted,  in  1812,  to  Messrs. 
Pox  and  I^ean,  in  which  they  claim  a right 
“ to  inject  or  force  air  through  a pipe  or 
pipes  by  any  of  the  well-known  mechanical 
means,”  &c.  ? — l remember  reading  that. 

Then  it  is  not  new  to  inject  air  into  the  fur- 
nace of  a steam-engine  by  n blower,  bellows, 
or  by  any  other  means? — 1 never  knew  it 
practised  except  in  models. 

Is  the  compression  of  the  smoke  or  heated 
air  by  mean*  of  flues,  of  various  forms — is 
that  a new  invention? — No;  it  has  been 
adopted  in  a great  many  steam-boilers. 

The  conducting  of  these  flues  through  the 
water  is  also  common  ? — Yes;  it  lias  become 
very  common  since  steam-navigation  has 
come  into  use.  and  it  is  found  so  advantageous 
that  it  is  gradually  making  its  way. 

That  method  was  in  use  before  f.ord 
Cochrane  nnd  Mr.  Galloway’s  patent  ? — Yes, 
it  was. 

The  restraining  the  exit  of  the  heated  air 
by  narrowing  the  pipe  is  likewise  very  com- 
mon ? — Yes,  it  is  very  common. 

There  have  been  also,  from  of  old,  means 
frequently  adopted  of  excluding  the  access  of 
the  air  altogether  for  a time? — Yes,  that  is 
done  by  a sliding-damper,  or  a plate  taken 
up  and  let  down  at  discretion. 

Any  diminution,  in  the  area  of  a chimney 
will  diminish  the  quantity  of  air  that 
escapes  ? — Yes. 

And  the  practice  of  making  such  diminu- 
tions is  os  old  as  making  chimnics  ? 

Lord  TKNTKaDtN. — It  is  as  old  as  hot- 
houses?— W itness.  It  has  been  followed  in 
the  case  of  steam-engines  ever  since  the  time 
of  Mr.  Watt. 

In  the  machine  you  saw  at  work  at  Mr. 
Galloway’s,  was  the  chimney  for  the  escape  of 
the  hotair  and  smoke, constantly  open  ? — It  is 
greatly  contracted;  it  is  not  constantly  open  of 
the  size  of  the  flue. 

If  I were  toa-k  you  whether  the  flue  of  a 
hot-house  of  certain  dimensions  were  open — 
you  would  not  say — would  you — that  it  was 
constantly  open  of  the  size? — It  is  not  con- 
stantly open  of  the  same  size. 

Mr.  Parey,  1 believe  there  has  been  a mode 
not  very  long  in  use— for  some  years  however 
— of  making  circular  flues  for  chimneys  which 
are  made  of  bricks,  placed  perpendicularly; 
are  you  aware  of  that?* — Yes.  Sir. 


• .Mr.  llion's  plan  i»,  we  presume,  that  alluded  to. 
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And  they  mny  bo  made  of  any  dimension# 
you  please  ? — Y es. 

And  made  so  as  to  be  gradually  narrowed 
towards  the  top? — I was  not  aware  that 
they  were  made  gradually  narrowing — they 

may  be.  • . 

Now,  in  the  machine  which  you  saw  at  Mr. 
Galloway '8  was  the  fire  fed  in  the  way  de- 
scribed in  the  plaintiffs’  specification?  Not 
in  the  one  I saw  at  work.  .... 

Do  you  conceive  the  plaintiffs’  principle  is 
to  retain  the  hot  air  as  long  as  possible  ?— 
Yea:  to  retain  it  till  you  get  the  heat  out 

of  it.  , . 

It  is  no  part  of  his  invention  to  make  the 
exit  of  the  air  as  rapid  as  passible  ? — It  is  an 
evil  to  have  a rapid  exit  of  the  air.* 

Then  you  consider  it  to  be  no  part  of  the 
plaintiffs’  invention  to  have  the  exit  of  the 
air  as  rapid  as  possible? — Rather  the  re- 
verse. The  object  is  to  retain  it  and  keep  it 
in  a state  of  compression. 

Sir  James  Scarlett  (to  the  Bench) — 

I have  not  been  able  to  find  out  what  Mr. 
Farey  states  to  be  new. 

Lord  Tenterden. — On  this  evidence 
there  is  nothing  new  except  as  regards 
the  feeding  of  the  fire. 

Sir  James  Scarlett. — Which  I can 
•how  to  have  been  done  by  Mr.  Watt,  a 
long  time  ago. 

Lord  Tenterden. — It  seems  to  me, 
that  the  valve  is  an  essential  part  of  the 
plaintiffs’  specification,  and  that  they  do 
not  use.  I am  of  opinion  I must  call  the 
plaintiffs. 

Mr.  Pollock.  — Perhaps  your  Lord- 
ship  will  allow'  me  to  re-examine  Mr. 
Farey  ? — (His  Lordship  assented.) 

Mr.  Farey  re-examined  by  Mr.  Pollock. 

Is  the  valve,  Mr.  Farey,  essential  ?-— It  is 
not  essential. 

What  is  there  new  in  the  plaintiffs’  pa- 
tent ?•— The  arrangement  whereby  he  retains 
the  air  in  the  furnace  and  flue  under  a state 
of  compression — that  is,  not  done  by  any  one 
new'  thing,  but  by  a combination. 

Is  the  mode  of  furnishing  the  fuel  now  ? — 
It  is  ncw.t 

la  it  essential?— It  is  essential  to  keep  up 
the  compression. 

Is  this  plan  of  a chamber  with  two  doors 
quite  new  ? — Quite  new  to  me ; I have  seen 
furnaces  with  double  doors,  but  both  open 
together. 

Did  you  ever  see  before  in  any  combina- 
tion, old  or  new,  compressed  air  applied  iu 


• How  so,  Mr.  Farey  f What  use  can  there  be  in 
detaining  the  air  a moment  longer  than  is  necessary 
to  get  the  heat  out  of  it? — El>.  <M.  AJ. 

t How  U this  to  be  reconciled  to  Mr.  Farcy's  an- 
swer to  the  previous  question — there  is  not  " any 
one  uew  thing,  but  a combination  to.  M.  M. 


the  way  in  which  it  is  done  in  this  furnace  T— 
No;  the  plan  of  blowing  air  into  the  fire 
would  not  occasion  compression;  neither 
would  the  ordinary  method  of  a damper  pro- 
duce compression,  because  the  air  is  induced 
to  escape  from  the  draught  of  the  chironey- 

Did  that  patent  of  Fox  and  Lean’s,  in  loUf, 
resemble  this  in  any  degree  with  regard  to 
producing  compression  ? — Certainly  not* 

Do  you  know  of  any  other  plan  by  which  tbe 
compression  necessary  to  give  effect  to  the 
plaintiffs’ invention  could  be  obtained,  except 
either  by  permanently  contracting  the  extr?- 
mity  of  tne  flue,  or  having  a valve  with  a 
weight  on  it,  or  a valve  with  a column  off. 
water? — These  are  the  three  modes,  but  the 
contraction  may  be  made  through  all  the 
length  of  the  flue,  or  made  entirely  at  one 

end.  . . 

The  blow-pipe,  I think,  is  an  instance  of 
long-continued  contraction  ? — It  is  very  much 
contracted,  at  the  end  particularly. 

Does  the  apparatus  described  in  the  plain- 
tiffs’ specification  produce  a similar  effect  f 
—Yes,  certainly,  it  produces  the  effect  com- 
bined of  all  three  methods. 

Lord  Tenter  d bn.— It  appears  to  me, 
on  looking  at  the  whole  of  the  patent  of 
the  plaintiffs,  that  it  is  an  essential  part 
of  their  invention,  that  the  exit  of  the  air 
which  is  forced  into  the  flue,  should  be  in 
some  way  prevented.  This,  they  do,  by 
means  of  a valve,  kept  down  by  a weight 
or  a column  of  water.  Now  the  defend- 
ants, instead  of  having  any  such  valve, 
regulate  tbe  exit  of  the  air  by  contract- 
ing gradually  the  tube  or  flue,  or  what- 
ever you  may  call  it,  till  in  the  end  the  nir 
passes  freely  through  and  goes  off  the 
chimney.  I think  the  two  are  methods  es- 
sentially different — therefore,  call  tbe 
plaintiffs. 


Note  Vindicatory. 

After  this  case  was  disposed  of  in  the 
Court  of  Chancery,  by  the  refusal  of 
Lord  Lyndhurst  to  grant  the  injunction 
which  tbe  plaintiffs  had  applied  for,  we 
stated,  that  M we  were  never  more  satis- 
fied with  die  justice  of  any  decision,” 
and  this,  not  only  for  tbe  reasons  which 
appeared  to  have  weighed  with  his  lord- 
ship, but  for  many  others,  which  an  in- 
dependent view  of  the  case  had  suggest- 
ed to  our  minds,  and  which  additional 
reasons  we  set  forth  at  considerable 
length.  (See  “Remarks,”  Mechanics* 
Magazine,  No.  365,  p.  382).  We  were 
much  blamed  by  the  plaintiffs  and  their 
friends,  for  taking  so  decided  a part  ki 
an  affair,  which  had  still  to  undergo 
investigation  in  another  Court;  aud  wo 


Digitized  by  Google 


ACTION  FOB  INFRINGEMENT  OF  PATENT.  439 


are  willing  to  admit,  that  the  course  we 
took  was  an  unusual  one,  and  only  to  be 
justified  by  very  peculiar  circumstances. 
That  there  were  such  justifying  circum- 
stances, we  shall  now  make,  in  a few 
words,  abundantly  apparent. 

The  whole  of  the  learned  and  scientific 
persons,  Dr.  Birkbeck,  Mr.  Perkins,  Mr. 
Bramah,  &c.,  who  made  afiidavits  in 
support  of  Lord  Cochrane  and  Mr.  Gal- 
loway’s application  to  the  Court  of 
Chancery  for  an  injunction,  swore  to  this 
effect:  that  they  had  seen  a steam-en- 
gine at  Mr.  Galloway's  manufactory, 
doing  all  the  business  of  that  manu- 
factory, which  was  supplied  with  a boiler 
*'  made  and  constructed  conformable  to, 
and  in  accordance  w ith,  the  specification” 
of  the  plaintiffs.  One  of  them  (Mr. 
Joshua  Horton,  of  Birmingham)  even 
swore  that  it  was  “ made  strictly  in  ac- 
cordance” with  the  specification.  And 
that  there  might  be  no  deficiency  of 
numerical  testimony  to  this  effect,  Mr. 
Galloway  himself  made  oath  that  the 
engine,  with  the  boiler,  conformable 
as  aforesaid,  “ had  been  viewed  whilst 
working  by  upwards  of  five  hundred  per- 
sons who  had  wituessed  its  successful 
performance,  and  the  great  benefits  re- 
sulting from  its  use.”  We  pointed  out 
in  our  “ Remarks”  a defect  in  this  swear- 
ing which  had  not  been  noticed  in  the 
Court  of  Chancer}' ; namely,  that  though 
all  the  witnesses  swore  the  boiler  was 
made  and  constructed  conformable  to, 
and  in  accordance  with,  the  specification, 
not  one  of  them  swore  that  it  was  worked 
in  the  mode  set  forth  in  the  specification. 
For  example,  the  pipe  Y,  which  the  spe- 
cification directed  to  be  kept  closed 
might  have  been  left  open,  and  the 
smoke  and  hot  air  might  have  escaped 
up  that  pipe,  instead  of  going  down 
through  the  column  of  water,  as  directed 
/by  the  specification. 

We  consider,  that  the  swearers  were 
all  Tery  much  obliged  to  us,  for  helping 
them  to  this  flaw  in  the  record ; for, 
though  they  had  not  literally  sworn  that 
they  saw  the  machine  worked  according 
to  the  specification,  there  can  he  little 
doubt,  w e apprehend,  that  they  all  thouyht 
they  had*  seen  it  so  worked,  and  meant , by 
their  afiidavits,  to  convey  such  au  im- 
pression to  the  court  and  to  the  public. 
Now’,  what  did  we  further  point  out? 
Wc  demonstrated  that  the  plaintiffs  had 
failed  in  proving  a use  of  their  boiler  in 
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the  mode  set  forth  in  their  specification, 
simply  because  u it  is  physically  itnpnsH- 
hle  so  to  use  it”  (Mcch.  Mag.  No.  368, 
p.  383).  Other  persons  had  said,  that, 
the  invention  of  the  plaintiffs  was  not 
likely  to  answer  in  practice;  but  the 
merit  (such  as  it  is,  and  it  is  not  much) 
of  showing  that  it  must  of  necessity  prove 
abortive,  was  ours.  We  do  not  say,  there 
was  nolrndy  else  knew  as  W’ell  as  we  did, 
that  such  a machine  as  the  plaintiffs’ 
would  not  work — there  were  the  plain- 
tiffs themselves  who  knew  this  perfectly 
well ; but  this  we  say,  that  while  the 
plaintiffs  were  designedly  and  studiously 
concealing  the  fact  from  the  knowledge 
of  the  public — inviting  all  the  world  (by 
public  advertisement,  if  we  recollect 
right)  to  coine  to  Mr.  Galloway’s  manu- 
factory aud  sec  at  work  a machine  con- 
structed according  to  their  patent,  and 
getting  many  reputable  individuals  to 
swear  that  they  had  seen  such  a machine 
at  work — we  were  the  only  persons  who 
were  at  the  pains  to  demoustrate  to  the 
public,  that  if  the  machine  exhibited  did 
really  do  the  work  of  Mr.  Galloway’s 
manufactory,  it  could  not  possibly  he  a 
machine  constructed  according  to  Lord 
Cochrane  and  Mr.  Galloway’s  patent 
We  saw  a gross  deception  in  the  course 
of  being  practised  on  the  scientific  world, 
aud  knew  of  no  reason  that  should  induce 
us  to  refrain  from  instantly  exposing  it 
A trial  at  common  law  was  talked  of,  it 
is  true,  but  what  certainty  was  there  that 
it  would  ever  come  on  ? Was  it  not  more 
probable  that  the  plaintiffs,  knowing  tchut 
they  did , would  let  matters  rest  where 
they  were  ? That  they  have  not  done  soj 
but  brought  the  case  to  trial, we  are  glad  ; 
for  the  result  has  been  to  * establish  hv- 
controvcrtibly  the  truth  of  every  thin# 
we  asserted.  The  evidence  of  the  wit- 
nesses examined  has  proved,  that  in  tho 
case  of  the  boiler  exhibited  at  Mr.  Gallo- 
way’s manufactory,  there  was  no  valve  at 
the  end  of  the  flue,  loaded  with  water  or 
any  thing  else ; not  only  so,  but  that  the 
plaintiffs  never  did  apply  u machine  with 
a valve  so  loaded  to  any  practical  pur- 
pose. And  the  Lord  Chief  Justice  is 
with  us.  in  the  opinion,  lhatar.y  machine, 
not  closed  with  a valve  kept  down  by  a co- 
lumn of  water,  or  some  equivalent  jures- 
surc,  is  not  a machine  “ made  and  con- 
structed conformable  to  and  in  accord- 
ance with  the  speciOg^lipiT'. . of  the 
plaintifis. 
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Sir, — Having  lately  been  occupied  in 
making  some  experiments  which  required 
the  use  of  a delicate  balance,  I attempted 
to  put  into  practice  the  suggestions  of 
Mr.  Ritchie,  as  given  in  your  useful  and 


highly  amusing  publication  No.  1 50. 
His  excellent  design,  however  it  may 
combine  economy  and  simplicity,  I found 
impracticable,  and  my  disappointment 
led  me  to  reflect  upon  the  principles 
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on  which  the  balance  Is  formed ; when 
I discovered  that  tlie  ingenious  in* 
▼enter  had  overlooked  some  circum- 
stances which  were  essential  to  the  suc- 
cess of  the  instrument,  and  without  which 
its  great  sensibility  was  of  little  avail,  f 
found,  also,  that  I could  make  what  I 
conceived  to  be  decided  improvements  in 
the  balance  itself,  and  at  the  same  time 
could  superadd  other  arrangements  which 
would  render  the  whole  instrument  more 
perfect  in  its  construction,  and  more  use- 
ful in  practice.  On  these  accounts  I 
imagined,  that  my  remarks  might  not  be 
altogether  without  their  value  to  some  of 
your  readers,  especially  as  they  are  the 
result  of  much  trouble  and  of  much  time. 

I shall  subjoin  a brief  statement  of  the 
facts  to  which  I have  alluded,  and  then 
simply  describe  the  different  parts  of  the 
instrument  itself,  as  delineated  in  the 
wood-cut 

The  method  of  double-weighing,  which 
renders  unnecessary  the  perfect  equality  of 
the  armsof  thebe&m,  evidently  presupposes 
that  at  each  separate  weighing  of  the  sub- 
stance and  the  weights,  the  beam  and  the 
index  should  maintain  the  same  relative 
situation ; that  is,  the  knife  should  in  both 
cases  occupy  precisely  the  same  points 
on  the  glass  cylinders.  If  the  in- 
dex be  placed  at  the  extremity  of  the 
arms  in  the  way  adopted  by  me,  then 
(the  beam  being  placed  mathematically 
level)  the  pointer  will  of  course  always 
point  to  the  same  degree,  at  whatever 
part  of  the  glass  cylinders  the  fulcrum 
may  be  placed.  But  the  trouble  of  find- 
ing this  perfect  level,  and  the  necessity  it 
afterwards  involves  of  weighing  always 
to  the  same  line,  ore  disadvantages  which 
will  lead  to  the  abandonment  of  this 
plan.  Constructed,  however,  as  Mr.  It’s 
instrument  is,  with  the  index-card  below 
the  beam,  it  appears  to  be  iudispensably 
necessary  that  when  the  body  and  the 
weight  are  separately  weighed,  the  knife 
be  placed  precisely  on  the  same  points. 
This  important  requisite  Mr.  Ritchie 
seems  entirely  to  have  overlooked ; and*-' 
he  has  formea  his  balance  without  mak- 
ing any  provision  for  the  accomplishment 
of  this  object. 

The  plan  which  1 have  adopted  will  I 
think  be  found  simple  and  effective.  1 1 is 
simple,  for  it  consists  merely  of  one  upright 
piece  of  wood,  supporting  an  iron  arm, 
working  iu  a socket,  on  which  a piece  of 
brass  with  a slit  in  itisallowed  to  fall.  It  is 


effective,  because  the  pointing- needle  can 
be  brought  infallibly  to  the  same  line  on 
the  index  for  any  given  number  of  times ; 
and  since  part  of  a grain  will  move 
the  needle  through  nearly  4 or  -f  of  a de- 
gree, (according  to  the  weight  in  the 
scale),  this  precision  will  perhaps  be 
deemed  very  considerable.  Among  the 
improvements  made  in  the  beam  itself,  I 
would  first  mention  the  capability  of 
moving  the  knife,  which  enables  the  ex- 
perimenter to  find  out  most  easily  the 
centre  of  gravity,  whatever  be  the  pecu- 
liar shape  of  the  beam.  In  practice, 
while  the  situation  of  the  centre  of  gra- 
vity in  a beam  of  a regular  shape  is  soon 
discovered,  yet  in  beams  of  an  irregular 
construction  this  is  not  the  case.  Besides, 
wliat  is  the  centre  of  gravity  of  the  beam 
when  the  scales  are  loaded  with  light 
weights,  ceases  to  be  so  with  heavy  ones. 
With  20  or  30  grains  the  centre  of  gra- 
vity may  be  brought  to  be  very  nearly  on 
a perfect  level  with  the  points  of  suspen- 
sion : if,  however,  the  number  of  grains 
be  increased  to  200  or  300,  the  centre  of 
gravity  will  be  raised  above  the  fulcrum, 
and  the  tendency  of  the  scales  will  be  to 
set  * The  centre  of  gravity  must  be 
be  higher  or  lower,  according  to  the  weight 
which  the  scales  are  to  carry. 

The  capability  which  my  beam  pos- 
sesses of  carrying  both  light  and  heavy 
weights,  is,  I conceive,  an  improvement 
upon  Mr.  Ritchtie’s  beam. 

Another  advantage  to  be  derived  from 
this  adjusting-fulcrum  is,  that  we  can  ob- 
tain, in  each  case,  the  maximum  sensibi- 
lity of  the  scales. 

We  know  that  the  delicacy  of  the 
scales  depends  upon  the  relative  situa- 
tions which  the  centre  of  gravity,  the  ful- 
crum, and  the  points  of  suspension,  bear  to 
each  other.  I f the  centre  of  gravity  be 
belmc  the  fulcrum,  the  oscillations  of  the 
balance  when  produced  are  quick,  but 
soon  cease,  and  a weight  comparatively 
great  is  necessary  to  turn  the  beam. 
.,r.  

• Some  have  explained  the  seUing  of  the  scales  aa 
dependant  upon  the  positions  of  the  fulrrutn  below 
the  points  of  suspension.  That  this,  however,  is  not 
the  general  solution  of  the  fact,  is  evident  front  au 
experiment  which  may  be  made  with  a beam  con- 
structed upon  Dr.  Black’s  principles.  Here  the  ful- 
crum and  the  points  of  suspension  all  lie  in  the  same 
right  line;  and  yet  the  same  effect  is  produced  by 
the  addition  of  weights.  Since  the  fnlcrnm  is,  in 
this  instance,  confessedly  not  hilow  the  points  of  sus- 
pension, the  centre  of  gravity  must  be  ttnnui,  aud 
therefore  capable  of  giving  the  preponderance  to' 
either. 
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These  effects  are  more  or  less  marked  as 
the  centre  of  gravity  is  more  or  less 
depressed. 

If  the  centre  of  gravity  be  raised  until 
brought  in  the  same  right  line  with  the 
fulcrum  and  points  of  suspension,  the 
beam  is  capable  of  being  moved  with  the 
smallest  weight  Its  oscillation  now  no 
longer  exists,  because  the  beam  has  no 
tendency  to  any  particular  position,  but 
will  rest  in  any. 

If  the  centre  of  gravity  be  raised  above 
the  fulcrum  and  points  of  suspension,  the 
effects  of  setting  already  alluded  to  arc 
produced. 

In  practice  it  is  found  best  to  put  the 
centre  of  gravity  a little  below  the  ful- 
crum in  order  to  obtain  as  much  sensibi- 
lity as  is  compatible  with  a properly- 
marked  vibration. 

These  remarks  upon  the  positions  of 
the  centry  of  gravity,  triteas  they  are  and 
superfluous,  undoubtedly,  as  they  will  be 
to  many  of  your  readers,  will  nevertheless 
be  extremely  useful  to  that  class  of  per- 
sons most  likely  to  avail  itself  of  the  sug- 
gestions here  given. 

A clear  understanding  of  these  funda- 
mental truths  by  affording  the  rationale 
of  the  adjusting  of  balances,  will  become 
on  all  occasions  the  most  efficient  guides 
to  amateur  mechanics.  They  will  now 
easily  understand  how  the  maximum  ca- 
pabilities of  the  scales  which  form  the 
subject  of  this  paper  are  s:>on  discovered, 
whether  the  scales  are  to  carry  small  or 
large  weights.* 

Let  the  knife  be  at  first  raised  deci- 
dedly too  much,  having  previously  put 
into  the  pans  the  quantity  which  the 
operator  usually  employs.  The  knife  is 
then  gradually  to  be  screwed  down,  and 
as  this  is  depressed,  the  beam  will  be 
found  to  turn  with  less  weight.  This 
depression  may  be  continued  as  long 
us  the  index  needle , after  vibration , always 
returns  to  the  same  line  on  the  index.  At 
this  point  we  must  stop,  since  beyond  this 
the  centre  of  gravity  will  be  brought  so 
nearly  in  a line  with  the  fulcrum  and 
the  points  of  suspension,  that  the  beam 
will  be  found  to  come  to  rest  in  more 
positions  than  one. 

1 am  quite  aware,  that  the  plan  is  in 
principle  recognised  by  philosophical  in- 


• As  the  l>e*nt  is  quite  independent  of  the  rest  of 
the  instrument,  and  so  easily  made,  it  is  best  to  have 
two  beams — one  to  weigh  up  to  two  hundred  and 
fifty  grains,  and  the  other  greater  weight. 
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strument  makers,  but  the  means  they 
employ  are  very  different-  They  attach 
to  the  index-pointer,  placed  below  the 
beam,  and  at  right  angles  to  it,  a move- 
able  brass  ball.  When,  therefore,  the 
beam  varies  from  its  horizontal  position, 
it  has  to  overcome  the  gravitating.power 
of  the  ball  and  the  pointer,  and  conse- 
quently its  oscillations  have  been  pre- 
judicially influenced  in  the  ratio  of  the 
weight  and  its  appendage. 

From  objections  of  this  nature  my  mode 
seems  exempt.  , 

Instead  of  putting  knives,  on  whicjL 
to  hang  the  pans,  as  proposed  by  Mr.Jl,, 

I have  adopted  what  is  more  pimple. 

I merely  insert  into  the  ends  of  the  beam, 
the  upper  halves  of  two  small  needles 
placing  their  eyes  horizontally.,  The 
three  strings  of  the  pans  are  made  to 
merge  into  one,  and  this  one  passing 
through  the  eye  is  knotted  at  the  end. 
By  this  means,  we  save  the  lriction 
arising  from  the  contact  of  the  silken 
threads  themselves  as  well  as  the  friction 
of  the  silk  thread  and  the  sides  of  the 
needles.  '4  '■  ■ 

Mr.  Ritchie’s  plan  undoubtedly  pro- 
duces a far  more  sensible  balance,  but 
experiment,  the  grand  test  of  every 
truth,  has  shown  me  that  my  mode,  with 
much  less  trouble,  is  capable  of  affording 
sensibility  and  accuracy  quite  sufficient. 

The  scales  were  loaded  with  nearly 
2(50,  say  250,  grains,  in  each  pan,  and 
on  the  addition  of  ToV?r  part  of  a grain* 
they  were  so  sensibly  affected  as  to  make 
the  pointer  move  through  nearly  one 
uarter  of  a degree.  Now,  250  grains 
ivided  by  part  of  a grain,  or 

250  . _5_  _ 1 _5__  __  S « 

1 * 1000  250  1000  250,000 

* * 

ZZ  — 5 — . They,  therefore,  can  weigh 
50,000 

to  the  fiftieth  thousandth  part  of  the 
weight  in  the  pan,  and  can,  conse- 
quently, be  well  trusted  to  four  fdaces  of 
decimals.  This  delicacy  may  be  cod* 
sidered  quite  enough  for  the  purpose  of 
experimenters  generally. 

The  adoption  of  three  common  screws 
for  adjusting  the  level  of  the  glass  cy- 
linders, on  which  the  knife  of  the  beam 
works,  is  at  least  economical,  and  renders 
unnecessary  all  that  great  care  and  trouble 
in  the  construction  of  the  wood  part  which 
the  level  of  the  two. supporters  would  other- 
wise have  demanded.  T ‘ ^ If? 
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some  oilier  contrivances  added  to  the  in- 
strument, but  these  will  be  seen  when 
each  part  is  referred  to  in  the  wood  cut, 
and  therefore  need  not  be  alluded  to  in 
this  place. 

The  construction  of  the  balance,  and 
its  case  requires  very  little  skill  in  the 
use  of  the  chisel.  1 have  been  able  to 
complete  the  whole  without  any  assist- 
ance, although  I have  never  served  an 
apprenticeship  with  any  of  the  useful 
fraternity  of  carpenters.  The  expences 
incurred  have  amounted  only  to  4 or  5 
shillings ; while  a balance  of  equal  deli- 
cacy cannot  be  purchased  at  the  shops  for 
less  than  15  guineas. 


Description  of  the  Engravings. 

Figure  A. 

1 —  The  stand  board  may  be  about  13 
inches  in  length,  and  4£  in  breadth. 

2 —  Double  bearers  morticed  into  the 
stand,  are  seven  inches  high,  and  about 
*9  (nine- tenths)  of  an  inch  in  breadth, 
and  *3  inches  in  thickness. 

3 —  Support,  morticed  into  the  stand, 
and  which  with 

4 —  The  iron  arm  working  in  a socket, 
tightened  at  pleasure  by  a screw,  is  6| 
inches  high,  which  any  common  black- 
smith can  make. 

5 —  Part  sharpened,  on  which  is  to  fall 

6 —  Piece  of  brass  with  a slit  in  it. 
The  brass  is  let  into  a piece  of  wood,  and 
the  wood  glued  to  the  beam. 

7 —  Another  support  with  an  iron  arm, 
&c.,  precisely  similar  to  Nos.  3 and  4. 
Its  object  is  to  move  the  beam  when  the 
scales  are  in  the  case. 

8 —  Piece  of  wood  astride  the  arm, 
which  allows  the  arm  to  be  placed  far- 
ther from  the  beam  to  afford  it  more 
play.  In  practice  it  is  found  advisable 
to  divide  the  piece,  and  to  glue  a half  on 
the  beam  as  in  the  cut.* 

9 —  Beam  of  light  wood,  8*3  inches  in 
length,  and  *15  of  an  inch  in  thickness. 


• A*  connected  with  the  parts  from  Nos.  3 to  H 
inclusive,  1 ■would  here,  in  a note,  subjoin  one  re- 
mark. In  order  to  place  the  beam  still  more  precisely 
under  the  Same  circumstance,  when  the  weight  and 
tb#  substance  are  separately  weighed,  I always 
^ Jover  the  a/m  on  the  left, so  as  to  allow  the  pointing 
needle  to  reach  on  the  ivory  scale  some  particular 
define.  '1  he  doors  and  slides  being  closed,  Ibe 
beam  is  raised  by  means  of  No.  8,  and  the  brass, 
Vo.  6,  is  made  to  fall  on  No.  5 The  right  ami  is 
tbeu  suddenly  lowered,  and  the  beam  allowed  to 
oscillate  Ireely.  By  ibis  mauagemcut,  the  momtn- 
turn  of  the  scales  is  in  both  cases  rendered  e'iual. 
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*4  of  au  inch  in  depth  in  the  middle ; 
through  which  a bole  is  made  to  receive 
the  screw  of  the  fulcrum,  and  tapering  off 
at  each  end.  The  shape  of  this  beam 
differs  somewhat  from  Mr.  R-,  and  will, 
perhaps,  be  thought  an  improvement 
upon  it. 

10 —  The  knife:  this  is  given  on  a 
larger  scale,  in  Fig.  C,  and  all  its  parts 
will  be  so  evident  on  inspection  as  not  to 
require  any  written  description.  It  has 
a small  brass  nut  working  upon  a fine- 
thread  screw,  and  the  way  which  the 
knife  is  fastened  to  the  screw,  allows  the 
knife  to  be  put  perfectly  at  right  angles 
with  it,  before  the  last  clenching  of  the 
little  pin.  I have  found  that  a penknife, 
from  the  dissimilarity  of  its  sides,  was 
not  well  calculated  for  this  purpose. 
The  one  used  in  my  scales  is  a part  of  a 
larger  knife  cut  out  by  a file. 

1 1 —  TWo  pieces  of  thermometer  tubes, 
•7  of  au  inch  in  length.  These  can  be 
cut  off  by  first  filing  a tube  ouite  round, 
and  then  gently  striking  it.  I have  fast- 
ened the  tubes  by  fine  wire. 

12 —  Upper  halves  of  needles  with  their 
eyes  placed  horizontally,  inserted  into  the 
ends  of  the  beam. 

13 —  The  pointing-needle  which,  after 
having  been  dipt  into  the  glue-pot  may 
be  laid  upon  the  top  of  the  beam.  If  the 
scale  attached  to  the  case  be  ivory,  I 
should  advise  that  the  colour  of  the 
needle  be  altered  by  putting  it  for  a few 
seconds  into  a solution  of  bi-sulphate  of 
copper  (the  blue  vitriol  of  the  shops.) 

14 —  Three  common  iron  screws  for 
adjusting  the  level  of  No.  11,  passed 
through  pieces  of  wood  morticed  into  tho 
side  of  the  stand.  The  ivory  scale,  by 
means  of  a thread  with  a large  shot 
attached  to  it,  will  serve  as  the  level  for 
this  purpose. 

9 

Figure  B. 

This  sketch  contains  the  case  for  the 
scales,  which  is  absolutely  necessary  for 
delicate  weighing. 

1*1* — The  two  sides  are  made  of  thin 
board.  The  back  and  the  top  are  cover- 
ed with  silver  paper,  rubbed  with  a fixed 
oil : lamp  oil  may  he  used.  This  cover- 
ing is  at  once  cheap,  light,  and  semi- 
transparent. 

2*2* — Two  glass  doors  which,  when 
open,  allow  access  to  the  pans. 

3-4-4. — Glass  capable  of  sliding  in  any 
way,  or  of  being  taken  out  altogether. 
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when  any  thing  is  required  to  be  done  to 
the  beam. 

2 occupies  the  space  between  5 and 
8,  in  the  sketch  A,  and  Nos.  3*3  on  either 
side  of  the  iron  arms  which  protrude  be- 
yond the  case  in  £ or  4 an  inch. 

The  moveability  of  these  is  constantly 
necessary  during  the  process  of  double 
weighing,  and  for  the  purpose  of  placing 
the  beam  correctly. 

These  divisions  of  the  glass  are  eco- 
nomical as  well  as  convenient. 

5— The  ivory  scale  passed  through  an 
opening  in  the  wooden  side,  and  capable 
of  being  moved  at  pleasure  along  the 
edge  of  which  the  pointing  needle  travels. 

I have  the  honour  to  be, 

Sir, 

Your  obedient  servant. 

An  Under-graduate  of  the  Uni- 
versity of  Cambridge: 


THE  TIDES. THE  OTAHEITE  PHENO- 

MENON. 

Sir, — It  was  with  mingled  feelings  of 
astonishment  and  perplexity  I read  the 
last  communication  (No.  420)  from  your 
old  and  very  able  correspondent  O.  C.  F. 
relative  to  the  singular  law  by  which 
the  tides  at  the  island  of  Otaheite  are  re- 
gulated, namely,  that  the  time  of  high- 
water  it  precisely  at  noon  and  midnight 
all  the  year  round, 

Kotzebue,  who  visited  the  island  only 
a few  years  ago,  was  it  seems  the  first  to 
communicate  to  the  world  this  astound- 
ing anomaly.  O.  C.  F.  himself  seems 
not  to  have  at  first  attached  much  credit 
to  his  statement ; he  no  doubt  thought 
that  the  young  Kotzebue  (like  lus  father, 
the  celebrated  KotzebueJ  might  some- 
times wish  to  amuse  his  readers  with  a 
little  of  the  marvellous.  But  O.  C.  F.’s 
doubts  appear  to  have  been  removed  by 
information  he  has  subsequently  obtain- 
ed from  Mr.  Bennett,  who  visited  the 
island  of  Otaheite  as  one  of  the  stations 
of  the  London  Missionary  Society,  and 
who  fully  confirms  what  Kotzebue  has 
asserted.  But,  Mr.  Editor,  although  1 
have  no  wish  to  impugn  the  veracity  of 
Mr.  Bennett's  statement,  still  1 must 
confess  1 have  some  misgivings  on  the 
subject.  1 ndeed,  it  would  require  some- 
thing more  than  ordinary  testimony  to 
believe  a statement  which,  if  true,  would 
go  a great  way  to  overturn  the  theory  of 
universal  gravitation ! 


The  island  of  Otaheite  is  situated 
nearly  in  the  middle  of  the  great  Pacific 
Ocean,  in  174  south  latitude  and  about 
90  degrees  of  longitude,  in  the  same 
parallel  of  latitude  from  the  western 
shores  of  South  America,  and  about  60° 
from  the  east  coast  of  New  Holland. 
There  is  no  continent  directly  south  of 
it;  and  on  the  same  meridian  toward* 
the  north  it  is  distant  about  77°  from 
North  America.  So  that  of  all  the 
islands  in  the  terraqueous  globe,  there  is 
none  where  ull  the  forces  that  produce 
the  tides  have  more  room  to  operate; 
consequently,  the  period  of  their  return 
ought  to  mark  the  time  with  the  most 
undeviating  regularity  — or  the  time 
from  one  high  water  to  the  next,  at  a 
mean  for  a whole  lunatiou,  ought  to  be 
12  hours,  25  min.  24  sec.  Kotzebue  and 
Mr.  Bennett  assert  that  the  period  at 
Otaheite  is  only  12  hours.  Well,  if  this 
should  really  he  the  case,  the  moon  can- 
not be  the  primary  cause  of  producing 
the  tides  at  t**e  island  of  Otaheite : or, 
in  truth,  (wnich  might  be  easily  demon- 
strated) the  moon  can  have  no  influence 
whatever  in  raising  the  water  at  the  said 
place.  Therefore,  if  the  moon  be  the 
primary  cause  of  raising  the  water  in  the 
ocean  at  every  other  place  in  the  globe 
except  the  neighbourhood  of  the  island 
of  Otaheite,  we  must  suppose  that  the 
moon  in  passing  the  meridian  of  some 
place  in  west  longitude  must  cease  to 
gravitate  ! ! Otherwise  the  whole  theory 
of  the  tides  would  seem  to  be  founded  on 
a suspicious  foundation. 

I should  wish  to  be  informed  what 
law  the  tides  follow  in  some  of  the  adja- 
cent islands,  and  the  heights  they  rise 
d u ri  ng  t he  d ifferen  *,  period  s o f a l u nation  ? 

The  island  of  Otaheite,  it  appears,  was 
first  discovered  by  Captain  Wallis  in 
17A7-  In  1769,  it  was  visited  by  the 
celebrated  Captain  Cook,  accompanied 
by  Dr.  Solundcr  and  Sir  Joseph  Banks. 
An  accurate  survey  of  the  whole  island 
was  made  by  them.  It  has  since  been 
visited  by  hundreds  of  navigators  from 
all  quarters  of  the  Old  and  New  World, 
and  yet  it  would  seem  ihat  none  of  them 
(except  Kotzebue)  have  condescended 
to  notice  this  wonderful  P^enoiMejrtsE^ 
though  it  is  of  a nature''to  attract  tneu 
notice  of  the  most  careless  observer! 
Credat  Judteus — non  ego. 

Yours,  &c.  C.  S. 

Au{.  1031. 
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STEAM  NAVIGATION* 

The  United  Sendee  Journal  for  the 
present  month,  contains  a second  li  tter 
from  Captain  Basil  Hall,  on  preventing 
accidents  by  steamers;  in  which  he 
suggests,  that  besides  removing  the 
place  of  steering  to  the  bow  of  the 
vessel,  the  direction  of  the  machinery 
should  be  placed  under  the  independent 
control  of  the  captain  or  pilot,  by  means 
of  the  index  machinery  inveuted  by 
Messrs.  James  and  Charles  Carmichael, 
and  used  for  several  years  past  in  all 
the  steam-boats  on  the  river  Tay.  A 
description  of  this  machinery,  illus- 
trated by  an  engraving,  was  commu- 
nicated to  us  by  Captain  Hall,  live  years 
ago,  and  it  appeared  in  the  104th  number 
of  die  Mechanics*  Magazine,  to  which, 
therefore,  we  refer  our  readers.  As 
the  account  given  of  it  in  Captain  Hall’s 
present  letter,  however,  is  mixed  up 
with  much  new  and  useful  information 
on  the  subject,  we  think  it  proper  to  lay 
it  also  before  our  readers — omitting  only 
some  introductory  paragraphs. 

“ The  purpose  intended  by  tlio  contri- 
vance to  which  1 wish  to  call  the  atten- 
tion of  the  proprietors  of  steam- boats,  is 
a device  for  enabling  the  captain  or  pilot 
to  command  the  motions  of  the  machinery 
without  reference  to  the  engineer,  and 
without  that  eternal  uproar,  delay,  and 
uncertainty,  which  now  occur  on  board 
most  steam-boats.  The  pilot  in  the  bow 
has  to  roar  out  to  the  captain  oil  the 
paddle-box,  who  bawls  to  the  engineer 
below,  either  to  “Stop  her!”  or  to 
“Back  her  !,#  or  to  “ Go  on  !'*  By  this 
process  much  time  Is  lost — which  may 
prove  fatal  to  little  boats  in  the  way— 
and  it  will  often  happen  that  mistakes 
arise,  from  the  captain  or  the  engineer 
not  understanding  each  other,  or  not  dis- 
tinctly catching  the  sounds  of  the  pilot's 
voice.  In  dark,  rainy,  or  blowing  nights, 
you  may  easily  conceive  how  these  dif- 
ficulties are  increased,  and  how  very  un- 
certain the  movements  of  a steam- vessel 
are,  regulated  by  the  methods  now  in 
use.  Even  in  broad  day-light  and  in  fine 
weather,  we  all  know  that  accidents  are 
perpetually  occurring,  and  1 conceive 
that  most  of  these  may  be  prevented  by 
the  adoption  of  the  plan  of  steering  in 
the  bow,’ suggested  in  theU.8.  Journal  of 
with  the  addition  of  that  I am 
about  to  describe. 

“ In  all  the  steam-boats  on  the  river 
Tay,  the  machinery  is  so  fitted,  that  by 
the  simple  motion  of  a small  handle  or 
index,  placed  on  deck , in  hearing  and  in 


view  of  the  pilot  or  tire  master  of  the 
vessel,  every  movement  which  the  engine 
is  capable  of  giving  to  the  paddle-  wheels, 
may  bo  at  once  commanded,  without  refer- 
ence to  the  engineer. 

“ The  vessel  may  be  advanced,  or  back- 
ed a-stern;  or  she  may  be  merelv  check- 
ed in  her  velocity,  or  be  entirely  stop- 
ped, at  any  given  moment,  by  merely 
turning,  with  a slight  effort  of  the  hand, 
a horizontal  bar,  about  two  feet  long. 
This  bnr  is  connected  with  a dial  plate, 
furnished  with  a small  hand,  like  that  of  a 
clock,  to  tell  whether  the  machinery  is  go 
placed  as  to  urge  the  boat  a-head,  or 
or  a-stern,  or  to  stop  her. 

“ No  skill,  it  may  be  observed,  is  re- 
quired for  the  management  of  this  hand- 
gear,  so  that  the  master  or  the  pilot,  or 
whoever  has  charge  of  the  boat,  or  any 
one  of  the  sailors  under  his  directions, 
can  perform  the  office  of  regulating  the 
movements  of  the  steam-machinery  as 
well  as  the  most  experienced  eugineer. 
In  point  of  fact,  the  engine-room  iu  the 
Tay  steam- t>oats  is  generally  locked  up, 
and  i have  been  in  one  of  them  for  many 
hours,  during  which  the  vessel  was  set 
a-head,  stopped,  and  backed,  a dozen 
times,  without  the  engineer  once  going 
near  the  machinery.  Thus,  the  confusion 
which  so  frequently  arises  at  night  in  catl- 
ing out  to  the  engineer  below,  is  avoided  ; 
and  all  ambiguity  arising  from  the  word 
of  command  being  transmitted  through 
several  hands,  is  prevented. 

“ It  is  very  material  to  observe  that 
this  ingenious  invention  places  the  steam- 
engine  as  completely  under  the  command 
of  the  pilot  as  the  rudder  is  proposed  to 
be ; and  as  there  is  no  reason  why  it 
should  be  fixed  on  one  part  of  the  deck 
more  than  another,  I would  strongly  re- 
commend its  being,  placed  alongside  of 
the  wheel,  on  the  top  of  the  scaffolding 
near  the  bow,  so  that  the  pilot  might 
have  not  only  the  power  of  steering  the 
boat  with  certainty,  but  of  regulating  alt 
her  movements  with  the  utmost  degree  of 
promptitude. 

“ It  may  be  observed,  that  as  it  is  quite 
impossible  two  persons  can  steer  one 
ship  well,  so  two  persons  cannot  effec- 
tually regulate  the  motions  of  her  ma- 
chinery. If  the  pilot  in  tho  bow  be 
obliged  to  call  out  to  the  steersman  abaft, 
even  though  his  voice  is  so  loud  and 
distinct  us  to  require  no  one  to  pass  the 
word  along,  still  there  is  inevitably  a 
great  loss  of  time  in  the  transmission  of 
iiis  wishes  to  the  mind  of  llte  helmsman— 
who,  if  stationed  abaft,  sees  nothing,  and 
must  act  by  guess-word— and  there  is  a 
still  further  loss  of  time  before  the  steers- 
man can  impart  to  the  rudder  the  required 
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motion.  Accordingly,  it  Is  of  vast  Im- 
portance in  the  steam  navigation,  of  rivers 
especially,  that  the  pilot  who  stands  in 
the  bow  of  the  vessel  would  have  the 
means  literally  in  his  hands , of  giving 
instantaneous  changes  not  only  to  the 
direction  of  the  boat,  but  to  her  rate  of 
moving.  This  object  he  will  now,  I 
trust,  have,  by  the  general  adoption  of  the 
American  method  of  placing  the  steering- 
wheel  on  a platform,  far  forward,  and  high 
above  the  deck  ; and  1 may  here  repeat 
what  I said  in  my  former  letter  to  you, 
that  on  the  great  American  rivers  the  pilot 
himself  always  steers  the  boat  himself 
with  his  own  hauds. 

“ If  the  steam  hand- gear  above-de- 
scribed, be  in  like  manner  placed  within 
the  pilot’s  reach — which  it  may  perfectly 
well  be— both  the  force  and  the  direction 
of  the  dout  will  be  always  under  the  com- 
plete management  of  one  and  the  same 
man.  I cannot  but  think  that  the  utility 
of  thus  centering  all  the  power  in  the 
person  who  has  all  the  responsibility, 
must  be  obvious  to  every  one  who  has 
considered  such  subjects  attentively  ; and 
I do  earnestly  hope,  that  all  the  steam- 
boat proprietors  on  the  Thames  will,  ere 
long,  adopt  both  these  suggestions. 

“ In  the  mean  time,  it  affords  me  the 
highest  satisfaction  to  be  able  to  autho- 
rise you  to  state,  that  the  Comptroller  of 
the  Navy,  Sir  Byatn  Martin,  has  given  di- 
rections for  one  of  the  Government  boats 
to  be  fitted  up  with  the  apparatus  for 
steering  in  the  bow ; and  I lmve  not  the 
least  doubt  that  the  utility  will  be  so  ob- 
vious, that  the  plan  will  be  imitated  by 
every  other  boat  in  a short  time. 

“I  may  add  one  word  on  the  general 
topic  which  interests  the  public  very  much 
at  this  moment, — I allude  to  the  danger 
to  coal  barges  and  to  little  boats  from 
these  vessels  going  at  too  great  a rate. 
The  Idea,  however,  of  imposing,  by  law, 
nny  restriction  on  the  progicss  of  such 
an  improvement  as  that  of  steam  navi- 
gation, appears  quite  preposterous.-— 
Speed  and  certainty  are  the  life  and  soul 
of  a steam-boat,  and  therefore,  to  regulate 
her  pace  is  actually  to  tie  her  feet  in  the 
race,  and  totally  to  destroy  her  &U|»eriority 
over  the  old  sailing  vessels.  If  over- 
loaded coal-barges  are  liable,  as  it  is  al- 
leged, to  be  swamped  by  the  steam- boats’ 
wave,  they  must  either  be  less  loaded, 
or  they  must  be  fitted  with  higher  gun- 
wales ; and  if  wherries,  with  five  or  six 
passengers  on  board,  are  liable  to  be 
sunk  by  the  same  cause,  the  watermon 
must  either  take  fewer  passengers  at 
once,  or  they  must  charge  higher  for  tho 
risk,  or  they  must  learn  to  be  more  expert 
in  keeping  out  of  the  way,  The  steam- 


boats ought  undoubtedly  to  be  forced  to 
lake  every  proper  precaution, — but  to  re- 
gulate their  speed,  and  to  say  they  shall 
go  only  so  many  knots  an  hour  is  mani- 
festly out  of  the  question,  and  woald 
strike  at  the  very  root  of  this  grand  in- 
vention.” 


NEW  WEIGHTS  AND  MEASURES. 

Sir, — Agreeable  to  the  late  Act  of 
Parliament  for  the  regulation  of  weights 
and  measures,  we  have  the  following 
directions,  viz. : — 

Divide  the  length  of  a pendulum, 
which  vibrate  seconds  at  London,  on  a 
level  with  the  sea,  in  a vacuum ; or, 
the  distance  between  the  axis  of  sus- 
pension, and  the  centre  of  oscillation, 
into  391393  equal  parts.  Then  will 
10000  of  those  parts  be  an  imperial 
inch.  Take  a cubic  inch  of  distilled 
water  at  a temperature  of  62  degrees  of 
Fahrenheit’s  thermometer ; let  this  be 
weighed  by  any  weight,  and  let  such 
weight  be  divided  into  252458  equal 
parts,  then  will  1000  of  such  parts  be  a 
troy  grain ; and  7000  of  those  grains 
will  he  an  avoirdupois  pound,  the  ope- 
ration having  been  performed  in  the 
air.  Ten  such  pounds,  or  70000  troy 
grains  of  distilled  water,  at  62°  of  tem- 
perature, will  be  an  imperial  gallon, 
containing  277,274  cubic  inches.  Au 
imperial  pint  will,  therefore,  contain 
1±  lbs.  avoirdupois,  or  8750  troy  grains 
of  distilled  water,  or  34,659^5  cubic 
inches. 

Now,  it  follows  from  the  above  ab- 
stract that  a cubic  inch  of  distilled 
water  weighs  252,458  troy  grains  ; con- 
sequently, a cubic  foot  of  distilled  %vater 
at  62°  of  temperature,  weighs  997,137 
avoirdupois  ounces. 

Hutton’s  Course  gives  distilled  water 
= 1*000  at  40°  of  Fahrenheit.  Gre- 
gory’s Mechanics  gives  rain  and  dis- 
tilled water  eachnl-OOO.  The  Library 
of  Useful  Knowledge  gives  distilled 
water  = 1*000.  Barlow’s  Mathematical 
and  Philosophical  Dictionary  also  gives 
rain  and  distilled  water  each  ss  I iKM). 
The  above  highly-respectable  authors 
make  no  distinction  between  the  spe- 
cific gravities  of  rain  and  distilled  water, 

Tate,  however,  in  his  Elements  of 
Commercial  Calculations  (4819)  page 
206,  gives  ruin  water  = 1,000,  distilled 
water  = *993;  this  is  the  only  table  that 
1 recollect  to  have  seen,  that  makes  any 
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distinction  between  the  specific  gravities 
of  rain  and  distilled  water.  The  spe- 
cific gravity  of  the  latter  is,  however, 
erroneous,  as  will  appear  from  the  fol- 
lowing deductions. 

According  to  Biot's  Formula,  the 


447 

greatest  condensation  of  water  obtains 
at  a temperature  of  2°*736  of  Reau- 
mur’s, or,  3S°*156  of  Fahrenheit's  Ther- 
mometer. 

Biot's  Formula  for  the  expansion  of 
water,  is  as  follows: 


— 0000054873  t -f  0-0000101395  t 2 -00O00U0027OS0  t 3 
-f  0-000000001)000  t*. 


V 
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1ff-T  being  the  degrees  of  Reaumur’s 
Thermometer.  Now,  as  the  density,  or 
specific  gravity  of  tvater  is  nearly  equal 
to  the  reciprocal  of  its  volume  ; the  fol- 
lowing table  of  specific  gravities  com- 
puted from  the  above  formula,  will 
show  that  a cubic  foot  of  distilled  water 
can  never,  at  any  temperature,  weigh 
1000  avoirdupois  ounces. 

!'•  96 
>«!■ 


1-tUf 

i.rr 
r '*<t 


F»h.  Thermometer. 

" 

1?32*  • • 
38°*15f>  . 

; 44°*359  . 
62°  . . 


Spec.  gravity. 


212° 


— 


0-999925 

1 oooooo 

0-999925 
0 99»994 
0 955410 
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Now,  the  specific  gravity,  or  density, 
of  water,  at  02°  as  above,  is  *998994 ; 
the  specific  gravity  at  the  point  of  its 
greatest  conoensation  being  unity.  And, 
as  1 have  shown,  that  the  weight  of  a 
cubic  foot  of  distilled  w-ater,  at  a tem- 
perature of  62°  of  Fahrenheit,  according 
to  the  late  Act  of  Parliament,  is  997,137 
avoirdupois  ounces:  We  have,  there- 

fore, 

as  * 998,994  : 997,137  : J 1000,000 
t 998,141. 

in  t ■ 7 

Hence  a cubic  foot  of  distilled  water  at 
the  point  of  its  greatest  condensation 
weighs  only  998,141  avoirdupois  ounces  ! 

It  is,  therefore,  J think  to  be  regretted 
that  1000  avoirdupois  ounces  was  not 
made  equal  to  a cubic  foot  of  distilled 
water.  Or,  that  rain  water  was  not  sub- 
stituted ; as  Tate  informs  us,  (p.  *205)  that 
a cubic  foot  of  rain  water  weighs  exactly 
1000  ounces  avoirdupois  at  a temperature 
of  60°  Fahrenheit’s  thermometer ; other 
substances  and  liquids  are  generally  com- 
pared with  it,  and  their  specific  and  abso- 
lute gravities  become  thus  identified. 

A cubic  foot  of  such  water  would  weigh 
437,500  troy  grains;  an  imperial  pint 
would  contain  34 cubic  inches;  an  im- 
perial gallon  270 1 1 cubic  inches ; and  the 


standard  bushel  2211^  cubic  iuches 
(precisely) ; each  measure  of  water  weigh- 
ing 1^,  10,  and  80  pounds  avoirdupois 
respectively.  Which  assimilation  is,  I 
think,  much  more  simple  than  that  which 
has  been  adopted. 

Yours,  & c.  J.  Uttino. 

Lynn  Rtgist  Aug.  24,  l83l. 

» 

P.  S. — The  most  eligible  point  of  tem- 
perature at  which  to  lix  the  standard  of 
weights  and  measures,  is  perhaps  the 
point  of  the  greatest  density  of  water,  or 
38°  * 156  of  Fahrenheit’s  thermometer. 
The  variation  of  density  for  one  degree 
above  or  below  this  temperature  is  about 
45  times  less  than  the  variation  for  one 
degree  above  or  below  a temperature  of 
62°  ; so  that  an  advantage  is  obtained  in 
ascertaining  the  specific  gravities  of  bo- 
dies in  the  case  of  immersing  them  in 
water  of  the  temperature  of  about  40°  (as 
various  opinions  are  entertained  as  to  tlie 
point  of  greatest  condensation,  some  au- 
thors fixing  it  at  42°$)  inasmuch  as  the 
density  of  water  is  subject  to  much  less 
variation  for  this  than  for  higher  tem- 
peratures. 

That  a cubic  foot  of  water  at  a tem- 
perature of  40°  should  weigh  precisely 
1000  ounces,  and  that  the  greatest  den- 
sity of  water  should  also  take  place  at  this 
temperature,  arc  circumstances  very  re- 
markable, and  seem  to  indicate  that  the 
avoirdupois  ounce  was  obtained  from  the 
one  thousandth  part  of  a cubic  foot  of 
water.  But  whether  the  ancients  were 
acquainted  with  this  circumstance,  and 
whether  they  had  any  knowledge  re- 
specting the  temperature  at  which  water 
obtains  its  greatest  density,  are  circum- 
stances that  will  probably  tor  ever  remain 
unknown  to  us. 

J.  U. 

[Mr.  Utting  infonns  us,  that  the 
preceding  communication  was  written 
previous  to  his  seeing  the  letter  which 
appeared  from  Trcboi*  Valentine  on  the 
same  subject  iu  No.  419. — Ed.  JM.  M.] 
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RECOVERY  OF  A PORTION  OF  THE  TREA- 
SURE BUNK  IN  THE  THETIS. 

( Extract  of  m Letter  from  a Navel  Ojtfcrr  at  Rio, 
dated  May  lO,  1USI.)  % 

The  difficult  and  hazardous  enterprise 
in  which  Captain  Dickinson,  of  thef-t^Al- 
ning,  has  been  for  some  time  engaged,  has 
been  attended,  I am  happj  to  say,  with 
tolerable  success.  The  circumstances 
which  led  to  this  attempt,  with  its  results 
to  the  present  date,  may  be  interesting  to 
you.  When  the  news  of  the  loss  of  the 
late  Thetis  arrived  at  Rio  Janeiro,  Cap- 
tain Dickinson  had  just  returned  from 
Die  Pacific  with  a freight  of  450,000  dol- 
lars, and  was  in  daily  expectation  of  re- 
ceiving orders  to  repair  thither  again.  It, 
however,  occurred  to  him,  that  the  possi- 
bility of  recovering  some  portion  of  the 
sunk  treasure  was  worth  considering,  and 
although  it  was  the  general  opinion  that 
it  was  irrecoverably  lost,  his  opinion  was 
different,  and  he  went  to  the  Admiral 
and  offered  his  services  to  attempt  to  get 
it  up.  The  Admiral  immediately  accept- 
ed the  offer,  and  gave  him  a sort  of  carte 
hlanche  to  make  what  preparations  he 
might  think  necessary.  With  the  pros- 
ect of  another  trip  to  Die  Pacific,  whence 
e would  certainly  have  returned  with 
another  freight,  many  of  his  friends 
thought  him  wrong,  while  others  consi- 
dered it  a mad  project  without  a chance 
of  ultimate  success.  Captain  Dickinson, 
however,  thought  otherwise,  and,  as 
things  have  turned  out,  he  seems  to  have 
had  good  ground  for  his  opinion;  and, 
accordingly,  having  determined  on  his 
mode  of  operation,  he  sailed  for  Cape 
Frio  in  the  Lightning , where  he  arrived 
on  the  30th  of  January.  It  would 
scarcely  amuse  you  to  cuter  into  a de- 
tailed relation  oi  all  liis  proceedings ; I 
shall,  therefore,  merely  confine  myself  to 
saying  that,  not  having  such  a thing  as 
a diving-bell  or  any  other  instrument  at 
all  suited  to  the  purpose,  Captain  Dickin- 
son constructed  one  out  ot  two  of  the 
metal  water-tanks  belonging  to  the  ship, 
and  this  machine  has  been  found  to  an- 
swer the  purpose  admirably.  He  also 
erected  a large  derrick  from  the  base  of 
the  cliff,  which  extends  178  feet  over  the 
sea,  and  from  which  the  diving-bell  is 
worked.  He  has  no  little  reason  to  be 
proud  of  this  arrangement,  as  it  is  consi- 
dered by  all  the  naval  men  who  have 
seen  it,  as  a most  extraordinary  piece  of 
practical  seamanship,  and  a very  good 


specimen  of  mechanism.  The  under- 
taking is  one  of  great  danger  and  diffi- 
culty, and  his  exertions  have  been  labo- 
rious and  unremitting.  He  has  already 
succeeded  in  recovering  property  to  the 
value  of  about  100,000  dollars.  He  is 
now  removing  some  huge  masses  of  rock, 
which  have  fallen  in  where  the  wreck  is. 
Ever}’  part  of  the  ship  is  entirely  broken 
into  such  small  fragments,  and  they  are 
so  scattered  about,  that  no  estimate  can 
be  formed  of  the  probable  amount  which 
he  may  be  able  to  recover.  He  is,  how- 
ever, exceedingly  sanguine,  and  his  own 
personal  efforts  and  exertions  are  not 
spared  in  endeavouring  to  ensure  success. 
— - United  Service  Journal . 

PISTOL  EXTRAORDINARY — ONE  HUNDRED 
AND  TWENTY  BALLS  PER  MINUTE. 

Mr.  Wilkinson,  the  gunmaker  of  Pall 
Mall,  has  invented  a pistol,  of  the  eapabi 
lities  of  which  he  gives  the  following 
almost  incredible  account : — 

“ 1st.  It  can  be  loaded  and  fired  10 
times  in  1 minute,  projecting  at  each  dis- 
charge 12  missiles  in  one  horizontal  line, 
diverging  laterally  from  12  to  18  feet,  ami 
within  an  elevation  of  6 feet,  at  the  dis- 
tance of  30  or  40  yards.  Each  man  dis- 
charging 120  missiles  per  minute,  100  men 
in  10  minutes  are  enabled  to  discharge 
120,000  missiles,  each  equal  in  effect  to  an 
ordinary  pistol-ball.  Suppose  that  a 
squadron  of  100  men  charge  an  enemy’s 
squadron  of  equal  numbers,  and  that  75 
direct  their  aim  so  badly,  that  not  one  of 
their  missiles  took  effect,  there  still  re- 
mains 300  well-directed  bullets  at  the  first 
discharge ; or  even  imagine  it  possible 
that  only  1 iu  100  was  efficient,  ICO  men  in 
10  minutes  could  put  1200  hort  de  combat. 
2nd.  A short  carbine,  capable  of  being 
discharged  with  the  same  rapidity  as  the 
pistol,  but  propelling  10  instead  of  12 
missiles,  and  particularly  applicable  to 
naval  warfare,  as  50  men  directing  their 
fire  on  the  enemy’s  deck,  while  the  fire 
of  50  more  was  directed  against  the  men 
up  the  masts  and  rigging,  would  in  1 mi- 
nute pour  a shower  of  16,000  missiles 
over  the  whole  vessel,  thus  rendering  her 
defenceless,  and  the  boarding  and  capture 
consequently  easy  and  almost  inaUnla- 
lleous.,, 
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4M)  MR.  Harrison's  escapement 
wr.  harrison’s  escapement  and  fly 

FOR  TURRET  CLOCKS. 

In  theconrse  of  the  discussion  which 
took  place  some  time  ago  in  our  pages 
respecting  Mr.  Wynn  s improvements 
in  Church  Clocks,  and  in  which  dis- 
cussion, our  esteemed  correspondent, 
Mr.  Harrison,  of  Barton-upon-H umber, 
took  a principal  part,  allusion  was  re- 
peatedly made  to  an  improved  escape- 
ment and  fly  of  Mr.  H.’s  own  inven- 
tion ; of  which,  however,  no  particular 
description  was  given,  owing — as  it  now 
appears,  to  both  improvements  being  at 
the  time  in  the  course  of  being  sub- 
mitted to  the  Society  of  Arts,  by  whose 
rules,  no  prize  can  be  awarded  to  any 
thing,  of  which  a description  has  been 
previously  made  public.  1 he  Society 
have  since  awarded  to  Mr.  H.  their 
large  silver  medal  and  ten  pounds  for 
his  escapement,  and  the  silver  Isis 
Medal  and  five  pounds  for  his  fly  ; and 
we  are  happy  to  have  it  now  in  our 
power,  to  extract  fro*.n  the  last  part  of 
their  Transactions,  the  following  very 
distinct  and  lucid  description  by  Mr.  II. 
of  the  two  instruments. — Ed.  M.  M. 


OF  THE  ESCAPEMENT. 

**  The  principle  on  which  this  escape- 
ment acts,  is  that  of  a small  weight  being 
raised  by  the  wheel  which,  in  descending, 
urges  the  pendulum— hence  the  pendulum 
is  always  urged  by  an  equal  force.  The 
pallet,  which  the  wheel  thrusts  higher, 
being  heavier  than  is  necessary  for  main- 
taining the  motion  of  the  pendulum,  is 
partly  counterbalanced  by  the  small  ad- 
justing weight  on  the  arm,  which  de- 
scends by  the  action  of  the  wheel  ; and 
t^e  pallet,  which  the  wheel  pulls  lower, 
is  also  partly  counterbalanced  by  a small 
•’adjusting  weight  on  the  other  arm,  which 
ascends  by  the  action  of  the  wheel.  By 
means  of  those  small  weights,  the  main- 
taining power  is  so  regulated  as  to  give 
the  pendulum  a suitable  oscillation. 

‘•If  we  take  a view  of  the  acting  of 
these  pallets,  It  will  be  seen  that  their 
effect  is  nearly  uniform,  although  the 
force  of  the  wheel  should  vary  consi- 
derably. As  they  roll  instead  of  tilde 
■ in  and  out,  the  friction,  of  course,  is  con- 
siderably lessened,  and,  consequently, 
<he  effect  of  any  variation  in  the  foroe  of 
the  wheel  on  the  discharge  is  less.  As 
some  friction,  however,  still  remains,  it 
follows  that,  as  the  force  of  the  wheel  is  . 
greater,  the  resistance  to  the  discharge 
will  also  be  somewhat  greater,  and  vice 
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versa.  But  to  this  irregularity  there  is  a 
very  apposite  and  almost  simultaneous 
counter-action : lor  us  the  pendulum  must 
needs  lift  the  pallets  in  discharging  them, 
so  do  the  ends  of  the  teeth  press  harder 
or  easier  under  the  rollers  of  the  pallets, 
thereby  lifting  a little  more  or  less  of 
their  weight  off  the  pendulum  the  mo- 
ment afterwards ; so  that,  although  it  is 
more  or  less  checked  by  the  discharge, 
it  is,  ai  the  same  lime,  more  or  less  as- 
sisted in  lifting  the  pallet  the  next  in- 
slant  ; and  so  nearly  do  these  counteract 
each  other,  that  the  motive  force  may 
vary  very  considerably  before  the  pendu- 
lum is  sensibly  affected,  as  may  be  seen 
in  the  model  herewith  sent,  by  increasing 
the  maintaining  weight  hanging  at  the 
works,  and  observing  the  arc  which  the 
pendulum  describes  a few  hours  after- 
wards.* 

“ But  it  is  not  merely  the  arc  described 
by  the  pendulum  which  remains  nearly 
the  same,  but  also  the  time  in  tckich  the 
oscillations  are  performed.  If  any  vari- 
ation in  the  discharge  (which  is  at  the  end 
of  the  swing)  were  compensated  by  a 
difference  in  the  urging  force  at  the  6c- 
yinniny , then  of  course  the  time  must 
needs  be  altered,  although  the  arc  con- 
tinued the  same  ; but  this  is  not  the  case 
—the  check  of  the  discharge,  and  the  aid 
afforded,  not  only  both  vary  from  the 
same  cause,  and  are  nearly  equal  or  com- 
pensate each  other,  but  they  are  likewise 
both  at  the  end  of  each  swing,  so  that 
the  time  os  well  as  the  arc , remain  uearly 
the  same. 

“ Church  clocks  being  unavoidably  ex- 
posed to  much  greater  difference  of  tem- 
perature than  house  clocks,  and,  besides, 
often  having  large  dials,  the  works  of 
which  are  much  exposed,  very  great  irre- 
gularity in  the  acting  of  the  pallet  wheel 
must  iuevitably  arise  from  the  oil  beco- 
ming either  more  fluid  or  more  glutinous 
by  difference  of  temperature ; but  the 
pallets  of  my  escapement  are  peculiarly 
adapted  to  obviate  these  and  any  other 
irregularities  (occasioned  either  by  the 
wind  blowing  against  large  poiuters,  or 
any  other  cause)  by  which  the  motion  of 
the  pendulum  may  be  disturbed.  And  as 
they  act  on  the  recoiling  principle, 
though  without  causing  the  wheels  to  re- 


• The  pendulum  bulb  being  eery  light,  is  con sc 
queutly  liable  to  be  much  more  affected  by  any  ad- 
ditions which  may  be  made  to  the  weight,  or  by  any 
variation  in  the  density  of  the  atmosphere,  or  by  the 
air  beiug  agitated  by  people  moving  briskly  near  it, 
6ic.,  than  if  it  a ere  of  a suitable  size  for  the 
escapement,  which  is  sufficient  to  carTy  a bulb  of 
forty  pounds. 

The  length  of  the  pendulum  is  merely  suited  to 
fix  the  model  at  a conveuient  height,  without  regard 
to  any  particular  time  of  oscillation. 
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trograde,  the  effect  of  any  variation  in 
the  density  of  the  medium,  by  which  the 
swing  of  the  pendulum  might  be  more  in- 
creased or  diminished  than  it  ought  to  be, 
is  in  a great  measure  compensated  ; and, 
consequently,  its  oscillations  are  thereby 
rendered  the  more  nearly  isochronous. 

“That  an  alteration  in  the  weight 
banging  at  a clock  affects  both  the  range 
and  the  time  of  oscillation  of  the  pendu- 
lum, is  a fact  generally  known  ; but  in 


the  model  which  accompanies  this  paper 
nearly  half  as  much  more  as  the  present 
maintaining  weight  might  be  added  with 
very  little  effect  either  on  the  range  of 
the  pendulum,  or  the  time  of  its  oscil- 
lations’, notwithstanding  the  extreme 
lightness  of  its  bulb. 

“ The  following  are  two  rates  of  a clock 
in  Christ  Church,  Hull,  made  by  my  son, 
with  this  improved  escapement 


u Rate  of  Chrut  Church  Clochyfrom  October  1 to  November  9. 

Noli,- — Tba  abbreviation  oii.  ahows  the  dayi  on  which  astronomical  observations  were  obtained,  and 
the  clock  was  slow  or  fast  of  mean  time,  as  under  ; 


min.  sec 

min 

sac. 

October  1 

obs. 

0 

19 

slow. 

October  21 

0 

2 slow 

2 

• • 

0 

18 

• ♦ 

22  obs. 

0 

0 .. 

3 

• • 

0 

17* 

• • 

23  .. 

0 

I fast. 

4 

• • 

0 

17 

• • 

24  .. 

0 

2 .. 

5 

• a 

0 

16 

a • 

26  .. 

0 

2 .. 

6 

obs. 

0 

15 

• • 

26  .. 

0 

3 .. 

7 

• • 

0 

U* 

• • 

27  .. 

0 

5 .. 

8 

• • 

0 

13 

• • 

28  .. 

0 

7 .. 

9 

• • 

0 

12 

• 9 

29  obs* 

0 

7 .. 

10 

• • 

0 

12 

9 9 

30  .. 

0 

8 •• 

11 

• • 

0 

n 

• 9 

31  .. 

0 

9 .. 

12 

• • 

0 

9 

9 9 

November  1 . . 

0 

9 .. 

13 

obs. 

0 

8 

9 0 

2 .. 

0 

9 • • 

14 

• • 

0 

6 

• • 

3 .. 

0 

8 • • 

15 

• • 

0 

5 

9 9 

4 obs. 

0 

7 *. 

10 

• • 

0 

3 

9 9 

6 .. 

0 

8 *. 

17 

• • 

0 

3 

• • 

6 .. 

0 

8 *. 

18 

• • 

0 

2 

• • 

7 .. 

0 

9 .. 

19 

• • 

0 

2 

• • 

8 .. 

0 

10  .. 

20 

• • 

0 

1 

• • 

9 .. 

0 

11  .. 

min. 

sac. 

min.  sac. 

March 

12  obs. 

1 

5 

19  . 

• 

0 68 

13 

• • 

1 

4 

*0  . 

9 

0 57 

14 

• • 

1 

2 

21  obs. 

0 66 

15 

« • 

1 

2 

22  . 

9 

0 54 

16  obs. 

1 

1 

23  . 

9 

0 52 

17 

• • 

1 

0 

24  obs. 

0 52 

18 

• • 

1 

0 

25  . 

t 

9 

0 53 

2 6 2 
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min.  a*c. 

11  obs.  0 36 

12  ..  0 35 

13  ..  0 34 

14  . . 0 33 

15  ..  0 32 

16  ..  0 3*2 

17  obs.  0 31 

IS  obs.  0 30 
19  . . 0 30 

•20  . . 0 *29 

21  0 20 

22  obs.  0 25 

23  ..  0 24 

‘24  . . 0 23 

25  obs.  0 21 


« The  first  rate  is  f second  per  day  fast, 
the  clock  having  gained  thirty  seconds  in 
forty  days,  daring  which  the  greatest  daily 
variation  was  only  two  seconds. 

“ The  second  rate  is  one  second  per  day 
slow,  the  clock  hnving  lost  forty-four  se- 
conds in  fourty-four  days,  during  which 
lime  the  greatest  daily  variation  was  only 
two  seconds. 

“The  clock  has  only  a common  wooden 
rod  pendulum.  It  has  four  external  dials, 
the  indexes  of  which  give  both  the  hours 
and  the  minutes,  which  necessarily  com- 
prises a good  deal  of  machinery  that  is 
more  e xposed  than  the  clock  itself : and, 
as  the  number  of  wheels  and  spindles  re- 
quired in  such  work  may  not  be  generally 
apprehended,  I will  just  observe,  that  no 
fewer  than  twenty-four  wheels  and  pi- 
nions, and  twenty-three  different  lengths 
of  spindles,  arecontained  in  those  works  ; 
whence  the  effect  of  the  variation  in  the 
fluidity  of  the  oil  cannot  but  be  very  con- 
siderable. 


“ References  to  the  Figures. 

“Fig.  1,  a perspective  view  of  the 
escapement,  the  escape  wheel  a locked  on 
the  rolling  pallet  6.  Fig.  2,  a front  view, 
having  the  wheel  locked  on  the  other 
rolling  pallet  c ; these  pallets  roll  in 
frames  d and  e,  which  are  jointed  at/ and 
g to  the  arms  h and  t,  on  the  two  axesj 
and  k ; these  axes  carry  separate  crutch 
pins  t and  m,  between  which  the  pendulum 
rod  n n hangs ; they  also  have  arms  o and 
p,  carrying  the  adjusting  weights  q and  r ; 
thrre  is  a roller  * on  the  pendulum  rod, 
against  which  the  crutch  pins  act.  There 
the  train  has  nothing  to  do  with  the  im- 


pulse on  the  pendulum,  it  is  so  far  de- 
tached ; but  the  train  partially  lifts  the 
frames  d and  e during  the  escape  of  a 
tooth,  and  the  impulse  weights  q aod  t al- 
ternately, when  a tooth  drops  on  the 
pallet ; for  when  the  pendulum  has  un- 
locked the  middle  top  of  the  roller,  the 
tooth  pushes  it  out  in  passing  it ; but  in 
this  case,  the  frames  d and  e only  move  on 
their  joints /and  g.  In  fig.  1,  the  pen- 
dulum is  just  leaving  the  crutch  m,  through 
which  it  has  received  impulse  from  the 
weight  f,  and  the  roller  c has  falteo  in 
before  a tooth  ready  to  lock  it ; the  pen- 
dulum is  proceeding  through  the  crutch  l, 
to  unlock  the  roller  b ; it  is  now  resisted 
by  the  weight  q , which  it  has  also  to  lift 
during  the  unlocking;  but  as  this  is  like- 
wise the  impulse  weight,  it  must  be  al- 
lowed more  motion  after  the  unlocking,  or 
it  would  give  no  impulse.  This  excess  is 
provided  and  measured  by  the  construction 
of  the  roller  frames;  the  frame  d has  a 
bar  u,  which  hangs  on  the  hook  t»,  and 
and  supports  the  wheel  when  it  has  drop- 
ped on  the  roller  b ; while  in  the  frame  e, 
the  projection  of  the  bar  w is  opposite  the 
abutment  x,  which  it  does  not  touch  by 
half  a tooth.  Now,  when  the  escape  is 
made  by  the  tooth  dropping  from  the  roller 
6,  the  train  is  supported  by  the  roller  c, 
this  brings  up  the  stood  «r  against  the 
abutment  x,  as  in  fig.  2,  the  roller  b rests 
on  the  top  of  the  tooth,  and  the  weight  q 
hanging  on  the  pendulum  gives  the  im- 
pulse, not  only  as  much  as  the  pendulum 
raised  it,  but  half  a tooth  of  motion  farther, 
or  till  the  roller  6 has  returned  upwards, 
and  into  the  bottom  of  the  tooth ; there- 
fore, when  the  tooth  drops  on  the  roller 
5,  the  weight  q is  seen  to  jump  up,  be- 
cause the  train  hanging  on  the  roller  6 en- 
deavours to  bring  the  joint/ Into  aright 
line  between  it  ami  the  axis  j,  and  is  only 


min.  see. 

26  . . 0 52 

27  ..  0 51 

28  ..  0 50 

29  . • 0 49 

30  obs.  0 48 

81  ..  047 

A pril  1 . . 0 45 

2 . . 0 45 

8 ..  0 44 

April  4 . . 0 43 

5 . . 0 41 

6 ..  0 40 

7 obs.  0 40 
S 0 39 

9 0 37 

10  ..  0 36 
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prevented  from  doing  so  by  the  frame  bar 
tt  stopping  on  the  hook  t*.  Thus  the  train 
lifts  the  impulse  weight  and  crutch-pin 
from  the  pendulum  a part  of  the  way  at 
every  drop  on  the  pallet ; in  like  manner, 
the  roller  e has  to  descend,  or  return,  half 
a tooth,  and  to  the  bottom  of  the  tooth, 
while  the  crutch-pin  m is  giving  impulse 
to  the  pendulum,  and  on  receiving  the  drop 
the  weight  t is  immediately  raised  that  por- 
tion it  has  to  follow  to  give  the  impulse. 
The  adjusting  weight  q is  the  impulse 
weight  on  one  side,  and  acts  more  or  less 
as  it  is  fixed  farther  or  nearer  to  the  axis 

but  the  weight  v is  only  an  adjusting 
counterpoise  to  the  arm  i and  frame  e : t 
is  the  impulse  weight  on  that  side.  Fig.  3 
is  an  upper  view  of  part  of  the  axis  h , 
showing  the  adjusting  conntar- weight  r, 
the  arm  «,  and  roller-frame  e. 

.(To  be  concluded  in  our  next.) 

NOTES  ON  THE  CONTROVERSY  RESPECT- 
ING THE  PRINCIPLES  OF  LOCOMOTION. 

Mech.  Mag.,  vol.  xv.,  p.  343.  I 
perfectly  agree  with  Trebor  Valen- 
tine (and  so  far  with  Saxula)  that  “ the 
axle  of  the  wheel  is  the  fulcrum  on 
which  the  crank  acts  to  produce”  the 
“ rotary  motion”  of  the  wneel ; but  as 
' the  mere  rotation  of  the  wheel  does  not 
of  necessity  cause  locomotion,  1 differ 
from  him,  and  agree  with  Saxula,  “ that 
the  ground  is  the  fulcrum  of  the  lever  in 
locomotion.” 

Had  Trebor  Valentine  and  Saxula 
viewed  the  theory  of  locomotion  a little 
nearer,  they  would  have  discovered  that 
there  are  two  cases  to  be  examined  sepa- 
. rately,  which,  if  considered  each  as  of 
itself  constituting  the  whole,  would  natu- 
rally lead  to  the  errors  into  which  they 
have  both  fallen. 

Trebor  Valentine  would  have  seen  that 
though  we  allow  the  axle  of  the  wheel  to 
be  the  fulcrum  of  the  crank,  this  carries 
us  forward  but  one  step  in  the  process ; 
so  much  of  the  machine  as  constitutes  the 
prime  mover  terminates  there , which  part 
of  the  machine  will  not  be  stopped  in  its 
action  merely  because  locomotion  from 
any  cause  dependant  on  the  other  part  of 
the  machine  cannot  take  place;  conse- 
quently, this  does  not  decide  the  ful- 
. ermu  of  locomotion . 

To  Saxula  I say,  that  the  power  of  the 
steam-engine  being  communicated  to  the 
axle,  and  that  power  turning  the  wheel, 
which  is  to  be  considered  as  composed  of 
an  infinite  number  of  straight  levers,  each 
of  these  levers  alternately  causes  locomo- 
tion by  its  momentary  action  on  the 


ground,  on  which,  (its  fulcrum  whilst  in 
action),  one  end  of  the  lever  rests,  the 
other  end  being  situated  in  the  centre  of 
the  axle  in  a line  perpendicular  to  the 
point  of  resistance  on  the  ground,  whe- 
ther it  be  a plane,  an  inclination,  or  an 
obstacle.  As  the  carriage  moves  for- 
ward, the  imaginary  straight  lever  is  re- 
placed by  another  on  a point  a little  ad- 
vanced in  the  direction  of  locomotion,  that 
by  another,  and  so  on;  these  levers, 
while  in  action,  being  always  in  the  same 
direction.  Wherefore,  Saxula’s  bent  lever 
and  his  theory  falls  to  the  ground,  esta- 
blishing the  correctness  of  the  present 
theory  of  locomotion. 

To  both  parties.  If  we  consider  loco- 
motion abstractedly,  we  shall  look  upon 
the  crank  in  its  rotation  as  an  infinity  of 
straight  levers  (as  I stated  of  the  wheel), 
each  when  in  action  lengthening  the  line 
of  the  supposed  levers  of  which  the  wheel 
is  composed,  thus  forming  a lever  of  the 
first  order,  longer  in  proportion  to  the 
length  of  the  crank,  crossing  the  centre  of 
the  axle  at  right  angles  with  the  obstacle, 
as  before  stated ; and  this  long  lever  rest- 
ing on  the  ground,  and  shouldering 
against  the  carriage  at  the  distance  of  the 
centre  of  the  axle,  causes  locomotion  for 
an  indefinite  distance,  by  means  of  the 
power  applied  to  the  end  above  the  cen- 
tre, when  another  imaginary  lever  takes 
the  place  of  the  last,  and  so  on.  The 
direction  of  the  power,  as  regards  the 
effect  and  of  course  the  action  of  the 
lever,  is  thus  always  the  same ; so  that  if 
there  were  an  intensity  of  power  commu- 
nicated to  the  crank  equal  to  wliat  Saxula 
obtains  by  wheels,  an  ordinary  steam- 
carriage  must  go  up  hill,  as  well  even  as 
the  Triumph. 

P.407.  Here  Saxula  elegantly  and  suc- 
cessfully grounds  the  Axleites  by  demon- 
strating the  correctness  of  the  proposition, 
that  the  fulcrum  of  the  lever  of  locomo- 
tion is  the  ground ; and  yet,  strange  to 
say,  he  still  persists  in  endeavouring  to 
maintain  the  necessity  of  employing  what 
he  calls  “ the  longest  possible  levers,” 
when  I assert,  that  if  there  were  no  lever 
at  all,  it  would  make  no  difference  to  the 
locomotive- machine — the  wheel ; for  that 
part  of  the  wheel  of  the  carriage  only 
which  reaches  from  the  ground  to  the 
centre  of  the  axle  is  the  lever  of  locomo- 
tion ; and  if  the  wheel  is  continued  above 
the  centre  of  the  axles,  and  formed  of 
spokes  and  a run,  it  is  only  for  the  con- 
venience of  continuing  the  locomotion, 
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by  the  recurrence  of  the  imaginary  levers; 

, and  not  because  that  part  of  the  wheel  is 
necessary  to  locomotion,  for  the  time  that 
lever  which  rests  on  the  ground  is  in  action. 

I will  go  further  than  what  I have 
said  above ; because  I think  it  is  a pity 
that  any  one  should  be  allowed  to  con- 
tinue in  error,  especially  when  that  error 
may  be  attended  with  serious  loss  to  the 
person  who  is  labouring  under  it.  f say, 
that  if  the  wheel  were  fixed  to  the  axle, 
and  the  axle  could  be  turned  round  with- 
out a crank  or  any  thing  that  constitutes 
leverage;  still,  if  the  power  be  intense 
enough,  it  shall  cause  locomotion  with 
the  same  effect,  cceteris  paribus , as  the 
same  quantity  of  power  applied  by  means 
of  any  number  of  wheels  in  Saxula’s  way ; 
bienentendu , that  the  axle  in  my  case  shall 
rcvolre  with  the  same  speed  as  it  would 
be  made  to  revolve  with  Saxula’s  gearing. 

It  seems  to  me,  that  Saxula  wants  to 
establish  as  a new  principle,  what  I 
should  imagine  every  candidate  for  loco- 
motion ought  to  know  and  practise,  that 
is  to  say,  to  provide  for  the  bad  roads, 
and  slight  elevations,  in  obtaining  a 
greater  power,  sometimes  at  a sacrifice  of 
speed ; but  1 should  be  very  sorry  to  be 
at  all  interested  in  a speculation  in  which 
it  w*as  to  bo  accomplished  by  means  of 
gearing.  I should  be  frightened  out  of 
all  my  senses,  even  if  I did  get  a quarter 
of  a mile  with  them ; and  my  teeth  would 
chatter,  as  well  as  the  teeth  of  the  poor 
wheels,  till  at  last  6ome  lucky  rut  would 
put  an  end  to  our  fears,  by  stopping  the 
coach  altogether,  when  I should  find  the 
teeth,  instead  of  waltzing  round  comfort- 
ably together,  rolling  over  one  another 
and  knocking  one  another  about,  in  all 
the  sweet  confusion  of  an  Irish  row. 

I advise  Saxula,  if  his  steam-coach  be 
intended  for  common  roads,  to  build  an 
engine  to  work  by  expansion,  to  make 
his  boiler  large  enough  to  supply  steam 
in  plenty  for  emergencies,  and  his  engine 
strong  enough  to  work  at  the  full  pres- 
sure of  the  steam  that  his  boiler  can  pro- 
duce ; and  then  let  him  sit  down  and 
scheme  out  some  method  of  getting  up 
hill,  otherwise  he  will  no  more  be  able  to 
accomplish  it  than  any  other  steam-coach 

n'ector  is  At  present 

think  it  would  be  no  bad  speculation 
for  waggons  to  have  a steam-engine ; so 
as  to  constitute  a junction  of  steam-power 
and  horse-power.  I do  not  see  why  it 
should  not  answer  just  as  will  as  steam 
and  wind  at  sea. 


P.  409.  1 cannot  resist  the  opportunity 
here  offered  by  Saxula  himself,  orsbowing 
him  the  sand-bank  on  which  he  has  built 
his  theory ; and  I should  be  happy  to  be 
honoured  with  his  patience,  while  I en- 
deavour to  contrast  his  famous  No.  5 dia- 
gram (p.  197)  and  its  explanation  (which 
contains  in  it  the  whole  foundation  of  his 
new  theory  of  locomotion)  with  the  prac- 
tical illustration  which  he  here  supplies. 
I have  the  diagram  and  explanation  now 
before  me,  and  I will  use  the  same 
figures  of  reference,  and  take  his  proposi- 
tion exactly  in  the  case  in  which  he  has 
there  stated  it,  comparing  it  with  others 
of  his  own  communication  ; and  then  he 
cannot  say  I have  not  dealt  fairly  with 
him.  Therefore,  to  avoid  repetition,  be- 
gin the  phrase  (p.  197)  of  u Let  A,  fig. 5, 
represent,”  See.,  and  read  on  as  far  as  the 
word,  “ fulcrum  C.”  We  will  say  no- 
thing about  the  “ bent  lever  f*  because 
no  such  bent  lever  can,  with  truth,  be 
imagined  in  explaining  the  principles  of 
locomotion.  I will  now  request  attention  to 
Saxula’s  demonstration,  p.  409,  where  he 
applies  the  power  of  his  steam-engine  to 
the  wheel,  Dy  the  medium  of  a pinion, 
working  on  an  extra  shaft,  the  centre  of 
which  pinion  is  placed  in  the  drawing  in 
a lino  with  the  centre  of  the  wheel,  at 
right  angles  with  the  road.  It  will  be 
observed,  that  here  there  is  no  bent  lever; 
here  there  is  no  dotted  line  let  fall  from 
the  rim  of  the  wheel,  with  a weight 
dangling  at  the  end  of  it,  to  show  the 
direction  of  the  power.  Place  Saxula’s 
No.  5 diagram  by  the  side  of  this  No.  3, 
with  engines,  wneels,  and  pinions,  and 
all ; and  then  you  will  see,  that  if  Saxula 
were  to  throw  a stone,  a little  stone,  be- 
fore the  wheel,  which  the  young  gentle- 
man in  the  drawing  No.  2,  is  so  know- 
ingly treading  on,  locomoting  so  cleverly, 
or  before  the  wheel  with  the  fanged 
pinion  just  as  much  in  advance  of  the 
wheel  as  the  little  stone  appears  in  the 
famous  No.  5,  and  then  let  down  a 
line  from  the  gentleman’s  toe  to  this 
little  stone  on  the  road,  carefully  dotting 
out  the  bent  lever ; then,  oh!  Saxula! 
art  thou  not  guilty  of  inconsistency  ? Is 
thy  bent  lever  now  more  beyond  thy  ful- 
crum than  that  which  thou  hast  repre- 
sented in  the  famous  No.  5 to  indicate 
the  crank  ? And  yet  thou  dost  pretend 
thus  to  locomote.  Let  down  another  line 
from  the  teeth  (oh  ! these  teeth !)  in  gear 
of  the  pinion,  down  to  the  little  stone, 
carefully  dot  out  the  bent  lever,  as  be- 
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lore;  and  then,  Saxula,  confess  thyself 
fairly  convinced,  and  say  thou  art  wrong. 

Yours,  &c.  Quid. 


PRINCIPLES  OF  LOCOMOTION. 

Sir, — Saxula  has  expressed  a wish  to 
have  my  opinion  of  his  new  theory  of 
locomotion  ; I therefore  submit  the  fol- 
lowing for  his  consideration.  At  the 
same  time  I would  observe,  that  1 had  not 
intended  to  take  any  part  in  the  discus- 
sion upon  this  question ; not  having  suffi- 
cient leisure  for  the  experiments  and  in- 
vestigations necessary  for  the  attainment 
of  correct  ideas  on  this  most  important, 
and,  at  the  same  time,  most  intricate 
branch  of  science;  having  been  called 
upon,  however,  l proceed  to  enterthe  lists. 

If  Saxula  has  calculated  upon  my  sup- 
porting his  theory,  1 shall  soon  unde- 
ceive him,  and  he  must  be  content  to 
stand  as  at  first,  “ Saxula  against  all 
coiners 

Saxula  has  submitted  twelve  proposi- 
tions, inserted  at  p.  44,  and  says,  “ upon 
the  correctness  of  these  propositions, 
especially  the  5th,  the  truth  of  my  loco- 
motive theory  mainly  depends. 

Now,  Sir,  I am  of  opinion,  that  the 
5th,  8th,  and  9th  propositions  are  erro- 
neous, and  will  hereafter  endeavour  to 
prove  them  so.  In  the  present  commu- 
nication, however,  I shall  confine  my 
remarks  to  an  exposition  of  the  fallacy 
of  a grand  principle,  attempted  to  be 
established  at  p.  29,  and  since  so  fre- 
quently alluded  to  by  Saxula. 

The  following  diagram  is  there  intro- 
duced : — 


obstacle  in  the  road  to  be  surmounted  ; 
d,  a crank  ; e,  a weight  acting  upon  the 
crank  in  the  line  de. 

It  is  said,  that  **  no  force,  however 
great,  acting  in  this  direction,  can  pro- 
pel the  wheel  over  the  obstacle  c;  it  may 
turn  it  round,  twist  out  the  spokes,  or 
grind  it  into  the  earth,  but  over  e it  can 
never  go;  because  c becomes  a fulcrum, 
and  the  power  is  on  the  same  side  the 
fulcrum  as  the  weight  and  acting  in  the 
same  direction.” 

Admitting,  for  the  sake  of  argument, 
all  this  to  be  so  far  true,  we  are  then 
told,  “ but  let  the  power  be  removed 
beyond  the  fulcrum  towards  b , acting  in 
the  direction  />/,  and  the  wheel  will  at 
once  go  forward,  whatever  be  its  weight, 
or  whatever  be  the  ascent,  under  certain 
limitations,  &c.”  * 

Naturally  expecting  that  Saxula  had 
ascertained  by  experiment  such  actually 
to  be  the  effect,  I was  exceedingly  puz- 
zled to  account  for  such  a result;  the 
more  1 reasoned  upon  the  case,  however, 
the  more  strongly  was  I led  to  doubt  the 
accuracy  of  the  statement;  and,  at 
length,  to  satisfy  my  doubts,  1 had  re- 
course to  the  experiment  myself,  when  l 
found,  that  no  such  effect  as  that  repre- 
sented in  the  above  statement  takes 
place  ; on  the  contrary,  when  the  power 
was  applied  in  the  direction  />/,  the  wheel 
had  no  more  tendency  to  surmount  the 
obstacle  than  before. 

In  all  my  experiments  I found  that  a 
certain  weight  acting  in  the  direction  de 
turned  the  wheels  round,  but  without 
producing  locomotion  ; the  same  weight 
acting  in  the  line  hf%  also  turned  the 
wheels  round,  but  there  was  no  more 
tendency  to  locomotion  than  in  the  first 
instance.  The  only  perceptible  differ- 
ence between  the  two  experiments  was, 
that  the  wheel  was  turned  with  more 
facility  in  the  latter  case  than  in  the 
first;  satisfactorily  explained  by  the 

firinciples  of  the  levers  of  different 
engths.# 

It  appeared  very  evident  to  me,  that 
the  whole  having  been  made  to  rotate  in 
the  first  instance,  no  other  effect  than 
rotation  could  possibly  have  been  pro- 
duced (other  circumstances  continuing 


• It  was  very  Justly  observed  by  Trebor  Valentine, 
(p.  S43)  that  the  power  of  an  engine  being  applied  to 
a crank  fixed  ou  the  axle,  is  transferred  bv  the 
spokes  to  the  rim  of  the  wheel,  and  theie  acts,  of 
course,  in  the  inverse  proportion  that  the  crank-arm 

bears  to  the  radius  of  the  wheel.  Such  is  tbe  fact, 
beyond  all  controversy. 
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the  same)  whatever  might  have  been  the 
weight,  or  however  long  the  lever  upon 
which  it  acted. 

The  experiments  were  repeated  several 
times,  with  the  carriage  slightly,  mode* 
rately,  and  heavily  loaded,  and  the  only 
difference  to  be  discovered  was  the 
amount  of  friction  between  the  ground 
and  the  wheels,  and  consequently  be- 
tween the  weights  requisite  to  produce 
rotation;  the  only  effect  that  could  be 
produced  by  weights  acting  on  the  hori* 
zontal  spokes  of  wheels,  with  obstacles 
in  front  of  them* 

From  my  experiments  I deduce  the 
following  fundamental  law  of  locomo- 
tion, which  I flatter  myself  no  one  can 
disprove;  neither  do  1 think  Saxula 
Can  reconcile  it  with  his  theory.  If  the 
power  of  an  engine  is  sufficient  to  pro- 
duce rotation  of  the  wheels,  the  carriage 
will  be  propelled,  so  long  as  the  friction 
of  the  wneels  upon  the  ground  is  greater 
than  the  resistance  to  the  advance  of  the 
carriage;  but,  if  the  resistance  to  the 
advance  of  the  carriage  is  greater  than 
the  friction  of  the  wheels  upon  the 
ground,  rotation,  but  not  locomotion, 
will  be  produced,  however  great  the 
power  of  the  engine,  or  the  length  of  the 
crank-arm. 

I have  before  advocated  the  adoption 
of  longer  cranks  in  locomotive-carriages, 
and  do  so  still,  but  on  very  different 
grounds  to  those  advocated  by  Saxula. 

Yours,  See.  Wm.  Baddkley. 

Sept.  S,  J831. 


FIXING  CHALK  DRAWINGS. 

Sir, — I beg  to  inform  “ lota,”  in  re- 
ply to  his  inquiry,  at  p.  447  of  the  14th 
volume  of  your  instructive  miscellany, 
that  he  may  set  his  chalk  drawings  by 
washing  them  over  with  water  iu  which 
a small  piece  of  common  glue  has  been 
dissolved.  A piece  of  about  an  inch 
superficial,  and  of  (he  ordinary  thick- 
ness, will  be  sufficient  for  a pint  and  a 
half  of  water.  This  method  I can  con- 
fidently recommend,  as  I have  been  in 
the  habit  of  using  it,  and  have  found  it 
answer  remarkably  well,  though  it  re- 
quires some  little  care  in  applying  it. 

With  regard  to  varnishing,  tins  is  a 
process,  1 believe,  very  rarely  adopted 
with  chalk  drawings.  I have  never 
varnished  any  of  my  own,  and  cannot 

five  “ Iota”  any  information  upon  it: 
ut  1 should  suppose  that  after  a draw- 


ing has  been  set  with  the  above  wash,  it 
might  be  varnished  by  one  of  the  var- 
nishes used  for  paintings  in  water  colours. 


Sept.  IS,  1831. 


Yonrs,  See. 

Pit. 


OPTICAL  PROBLRN* 

Sir, — I observe,  that  at  the  end  of 
your  seventh  volume  (p.  450)  the  aid  of 
the  differential  calculus  has  been  called 
in  to  solve  one  of  the  most  simple  of  pro- 
blems. Is  not  this  a specimen  of  mathe- 
matics run  mad  ? The  pioblem  alluded 
to  is  this : — Given  the  height  of  two  ob- 
jects AD — CE,  and  the  distance  be- 
tween them  AC  to  find  a point  B,  at 
which  the  object  would  appear  of  equal 
height. 


Felix  Ford  gave  an  accurate  answer 
(p.  281,  vol.  vii.)  hut  far  from  a simple 
one.  Mr.  Dowling  gave  the  best  and 
simplest  answer  (p.  282).  The  corres- 
pondent who  had  recourse  to  the  differ - 
enlial  calculus , objects  to  the  other  an- 
swers given,  on  the  ground  that  they 
neglect  the  height  of  the  spectator’s  eye 
above  the  horizon.  The  following 
answer  will  be  found  as  general : — 
Let  am  AD,  6mCE,  cm  AC,  and  xmAB, 
and  c — x = BC.  From  the  nature  of 
the  problem,  the  angles  at  B are  eqnal ; 
hence  the  two  triangles  are  similar,  and 
we  have  the  proportion  albl l*Zc— x, 

CLC 

hence  bx  m ac—ascz . , which  is  a 

a-f -0 

general  equation  for  any  height  what- 
ever ; that  is,  a and  b being  taken  respec- 
tively equal  to  the  height  above  the  ob- 
server’s eye.  But  the  most  curious  part 
of,  the  above  problem  is,  that  the  eye  of 
the  observer,  in  viewing  the  objects  at 
every  point  from  B to  D,  moves  in  the 
periphery  of  an  ellipsis. 

• Yours,  &c. 

A.  Mackinnon. 

* 
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Sir, — I believe  several  instances  are 
on  record  of  two  persons,  unconnected 
with  each  other,  having  invented  similar 
articles  or  machines  at  the  same  time. 
I am  led  to  this  remark,  by  the  plan  of 


“a  Journeyman  Mechanic,**  at  page  249 
of  your  Magazine;  having  myself  some 
months  since  conceived  the  idea  of  an 
arrangement  (also  with  Shalder’s  Patent 
Pump)  connected  with  Barker’s  Mill, 
by  which  a continuous  stream  should 
be  made  to  ascend  from  deep  wells. 
You  w ill,  no  doubt,  admit  that  by  affix- 
ing Barker’s  Mill  near  the  water  in  a 
deep  well,  and  bringing  a long  pipe,  or 
the  long  leg  of  a syphon,  down  the  side 
of  the  well,  and  connecting  it  by  a well- 
made  moveable  joint,  under,  instead  of 
on,  the  prime  mover  or  mill,  a consider- 
able power  may  be  obtained.  The  sy- 
phon or  pipe  (for  there  is  no  necessity 
for  a syphon)  to  be  supplied  by  a reser- 
voir at  the  mouth  of  the  well,  which  re- 
servoir is  to  be  continually  replenished 
by  the  pump  or  pumps  on  the  top  of  the 
well,  and  worked  either  by  a rod  or  a 
band  connected  with  the  prime  mover. 
Inclosed  is  a sketch  of  my  plan,  which, 
if  yon  think  worth  insertion  with  my 
letter  (that  others  may  improve  thereon) 
it  is  at  your  service ; but  1 fear  the 
work  to  be  done  will  prove  too  much 
for  the  machine.  What  says  Mr.  Bad- 
deley  ? 

Yours,  &c. 

S.  Deacon. 

Sknnur-strtt! , July  1,  1831. 

Description  of  the  Engraving . 

A,  Barker’s  Mill.  BB,  connecting- 
rod  between  the  power  A and  the  wheels 
CC.  DD,  the  pumps.  EE,  the  well. 
F,  the  reservoir.  G,  from  reservoir  to 
supply  the  mill  A. 

P.  S.— -The  length  of  the  arms  of  the 
moving  power  may  be  easily  extended 
by  excavating  a groove  in  the  well,  pro- 
tected by  inserting  cast-iron  sections  of 
the  groove  at  a sufficient  height,  that 
the  water  may  not  interfere  with  the  ar- 
rangement. 

S.  D. 


STEAM-ENGINE  GOVERNORS. 

Sir, — 1 beg  leave  to  call  the  attention 
of  some  of  your  readers  to  an  error  con- 
cerning steam-engine  governors,  which 
seems  to  prevail  among  a number  of  peo- 
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pie  who  mi^ht  be  expected  to  know 
better.  Their  idea  it*  that  the  speed  of 
an  engine  will  he  regular,  whether  the 
work  done  by  it  be  increased  or  dimi- 
nished ; which  is  far  from  being  the  case. 

Dr.  Lardner,  in  his  “ Lectures  on  the 
Steam* Engine/’  p.  95,  says  concerning 
the  governor  : — •*  The  peculiar  beauty 
of  this  apparatus  is,  that  in  whatever 
position  the  balls  settle  themselves,  the 
velocity  with  which  the  governor  re- 
volves must  he  the  same  ; and  in  this,  in 
fact,  consists  its  whole  efficacy  as  a re- 
gulator. Let  us  suppose  that  the  engine 
is  working  100  looms,  and  that  50  of 
them  are  thrown  out  of  gear.  The  en- 
gine is  thus  suddenly  relieved  of  half  its 
load;  and  the  supply  of  steam  before 
employed  will  now  make  it  revolve  at 
a considerably  increased  velocity.  The 
balls  will  immediately  fly  from  the  axis 
and  partially  close  the  throttle- valve, 
and  diminish  the  supply  of  steam. 
When  this  is  so  far  accomplished  as  to 
restore  the  engine  to  its  former  velocity, 
the  balls  will  become  stationary,  and 
continue  to  revolve  at  the  increased  dis- 
tance from  the  axis  with  the  same  velo- 
city as  they  before  revolved  at  the  origi- 
nal distance.”  Now,  this  contains  a 
contradiction,  which  must  be  evident  to 
every  reader;  for  if  “ in  whatever  posi- 
tion the  balls  settle  themselves,  the  velo- 
city with  which  the  governor  revolves 
must  be  the  same,”  be  true,  which  it  cer- 
tainly is,  how  is  it  possible  that  the 
*'  balls”  will  continue  to  revolve  at  the 
increased  distance  from  the  axis  with  the 
same  velocity  as  they  before  revolved  at 
the  original  distance  ” This  I find  is 
also  stated  in  “ The  Library  of  Useful 
Knowledge.” 

Now,  every  engineer  who  has  had 
charge  of  an  engine  knows,  that  when 
there  is  more  or  less  work  to  be  done, 
the  throttle-valve  requires  to  be  set  ac- 
cordingly, which  is  easily  done,  as  there 
is  generally  a set-screw  for  the  purpose. 
The  governor  merely  regulates  tne  speed 
when  the  resistance  is  increased  or  dimi- 
nished suddenly,  and  for  a very  short 
time  ; but  if  it  continues  for  any  length 
of  time,  the  speed  will  be  altered 
accordingly. 

As  it  would  be  a great  improvement  in 
steam-engines  to  be  able  to  regulate 
themselves  completely,  some  of  your  in- 
genious correspondents  may  perhaps  fur- 
nish us  with  a method.  I think  it  might 


be  done  by  having  two  governors— one 
to  work  the  valve  as  usual,  and  the  other 
to  alter  the  connection  between  governor 
and  valve.  Hoping  this  hint  may  be 
improved  on, 

I remain,  sir,  yours,  See.  Jasper. 

Sept.  1,  1831. 

MR.  DEWHURST’S  IMPROVED  CUPPING- 
TORCH. 


Sir,— It  is  generally  admitted,  that 
great  inconvenience  attends  the  appli- 
cation of  the  common  spirit  cupping- 
lamp,  and  tlie  common  torch.  Nor  is 
that  removed,  but  on  the  contrary,  in- 
creased, by  the  one  which  I am  informed 
is  recommended  by  Mr.  Knox.  In  the 
hands  of  the  pupil,  and  even  of  the  most 
experienced  cuppers,  these  instruments 
are  likely  to  cause  much  annoyance  by 
the  spirit  passing  too  freely  through  the 
cotton,  and  in  its  ignited  state  increasing 
the  suffering  of  the  patient.  If  to  avoid 
this,  the  cotton  is  compressed,  then  the 
spirit  will  not  flow  sufficiently  free,  thus 
creating  an  inconvenience  to  the  ope- 
rator. It  is  true,  that  in  the  hands  of 
an  expert  cupper,  all  this  may  be  avoid- 
ed. However,  it  appears  to  me  neces- 
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•ary  that  an  instrument  should  be  adopt- 
ed, over  which  every  operator  can  have 
such  controul,  that  the  cotton  shall  be 
sufficiently  saturated,  and  every  risk  of 
the  inconveniences  1 have  before  men- 
tioned be  removed.  Prefixed  is  a sketch 
of  an  instrument,  I have  devised  with 
this  view,  and  which  is  exceedingly 
simple  in  its  construction.  The  con- 
tro tiling  power  consists  in  the  plug  C» 
which  t>eing  pulled  up,  gives  exit  to  a 
sufficient  portion  of  spirit;  this  being 
done,  and  the  plug  returned,  all  fur- 
ther communication  is  thereby  arrested. 
Other  improvements  will  be  found  elu- 
cidated by  an  inspection  of  the  en- 
graving. 

As  an  improvement  of  the  cupping- 
case,  I may  mention,  that  l consider  Mr. 
Weiss’s  improved  scarificator  far  supe- 
rior to  any  other  now  in  use.  1 have 
used  it  invariably  for  the  last  nine  or 
ten  years. 

Should  you  consider  this  communi- 
cation sufficiently  interesting  to  the  me- 
chanical world,  and  particularly  those 
connected  with  my  own  profession,  I 
•hall  feel  gratified  by  its  early  insertion. 

Yours,  &c.  H.  W.  Dbwhurst, 
Professor  of  Human  and  Com- 
parative Anatomy. 

Stftemtor  1,  1831. 

Description  of  the  Engraving . 

A,  the  bulb  to  contain  the  spirit.  B, 
the  stopper  at  the  upper  part  to  admit 
the  spirit.  C,  the  plug  to  regulate  the 
quantity  of  spirit  admitted  into  the  tube, 
to  saturate  the  cotton  in  the  portion  of 
the  tube  marked  £.  D,  the  connecting 
•crew  belonging  to  the  tube  E,  which 
Is  admitted  into  the  portion  of  the  tube 
marked  F.  E,  the  portion  of  the  tube 
into  which  the  cotton  is  to  be  inserted. 
F,  the  connecting-tube  between  the 
bulb  and  the  part  E. 

HINTS  FOR  IMPROVING  STREET  PAVING. 

Sir — One  of  your  correspondents,  J.  B. 
page  114,  has  made  some  remarks  on 
my  hints  for  improving  street  paving,  in- 
serted in  No.  414,  which  I must  beg 
leave  to  answer.  J.  B.  admits,  that  more 
horses  fall  now  than  formerly  through 
the  smoothness  of  the  street-paving,  but 
raises  two,  as  I consider,  groundless  ob- 
jections to  ray  suggested  remedy. 


In  the  first  place,  J.  B.  considers  the 
proposed  alteration  unnecessary,  inas- 
much as  in  a few  weeks  after  the  stones 
are  laid  down,  the  fissures  between  them 
widen,  and  furnish  the  abutment,  which 
my  plan  is  calculated  to  afford,  for  horses 

Gassing  over  them.  No  such  effects, 
owever,  take  place,  nor  can  they;  the 
surface  of  the  paving  being  the  segment 
of  a large  circle,  the  flattening  which 
continual  wear  produces,  must  inevitably 
have  the  effect  of  bringing  the  stones  as 
closely  as  possible  together. 

The  second  objection  is,  that  my  pro- 
posed improvement  would  increase  the 
difficulty  and  danger  in  frosty  weather. 

If  J.  B.’s  first  objection  were  true , this 
must,  of  necessity,  be  false — they  are, 
however,  both  equally  erroneous.  To 
those  who  witnessed  the  newly-paved 
streets*  during  the  last  winter,  it  will  be 
unnecessary  to  offer  a single  remark ; to 
J.  B.,  however,  1 would  observe,  that  if 
my  plan  made  them  no  better,  no  alter- 
ation could  make  them  worse  in  frosty 
weather  than  they  are  at  present.  They 
now  present  one  solid  surface  of  ice,  after 
the  first  fall  of  snow  succeeded  by  severe 
weather ; and  so  continue  until  the  frost 
breaks  up,  covered  more  or  less  by  the 
powdered  ice  produced  by  the  traffic  upon 
them. 

Yours,  &c.  W.  Baddelev. 

Stptem&tr  1, 1 831. 

EXPLOSIONS  IN  COAL  MINES MR.  RYAN’S 

SYSTEM  OF  VENTILATION. 

Sir, — Not  only  is  humanity  perpetually 
shocked  by  details  of  the  loss  of  lives  by 
explosions  in  coal  mines — but  these,  by 
deterring  adequate  capitalists  from  em- 
barking in  such  collieries,  greatly  en- 
hance the  price  of  this  useful  article,  so 
indispensable  to  our  power  and  prosperity. 

From  time  immemorial  the  ventilation 
of  coal  mines  has  been  conducted  on  a 
system  which  assumes  the  necessity  of 
having  a quantity  of  atmospheric  air  to 
mix  with  the  hydrogen  gas,  and  carry  it 
out  of  the  mine.  This  is  explained  in  a 
**  Report  to  a Society  (in  Sunderland)  for 
preventing  Accidents  in  Coal  Mines,”  by 
Mr.  John  Buddie,  thus: — “ The  only 
means  we  are  at  present  acquainted  with 
for  preventing  accidents  by  fire,  is  a me-  . 

• Ctieapside,  tui  instance,  where,  last  Christmas, 
eve,  1 saw  a coal-waggon  nearly  opposite  Bow* 
church,  which  was  forced  to  be  left  there  all  night, 
the  horses  being  unable  to  stand  upon  their  legs, 
from  the  slippery  state  of  the  road. 
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chanical  application  of  atmospheric  air 
to  the  removing  or  sweeping  away  the  in- 
flammable gas  as  generated  in  the  work- 
ings of  collieries,  or  as  it  issues  from  the 
several  fissures  which  the  workings  inter- 
sect in  their  progress.” 

The  total  inadequacy  of  this  system  for 
the  purposes  contemplated  is  rendered 
obvious  by  the  numerous  burnings,  ave- 
raging ten  thousand  annually,  and  by  the 
sacrifice  of  from  five  hundred  to  one  thotir 
sand  human  lives,  by  the  explosions 
which  are  yearly  announced  ; to  say  no- 
thing of  the  explosions  wherein  life  has 
not  been  end  angered,  and  of  which, on  that 
account,  no  public  notice  is  taken.  Many 
deaths,  besides,  occur  in  the  ordinary 
workings  of  mines,  rendered  precarious 
by  such  explosions.  The  necessity  of 
substituting  a more  effectual  mode  of  ven- 
tilation is  therefore  abundantly  apparent 
The  examination  of  a plan  of  a north- 
ern colliery,  whose  site  is  one  mile,  will 
elucidate  the  intricate  method  by  which 
this  simple  fossil  is  quarried,  and  the 
small  portions  into  which  it  is  cut,  in  ac- 
cordance with  the  existing  mode  of  ven- 
tilation. The  field  presents  one  hundred 
and  forty-seven  roads,  each  a mile  in 
length,  and  twelve  feet  wide,  driven  on 
the  face  of  the  coal ; and  two  feet  of  this 
width  is  reduced  to  slack  by  the  w orkings. 
Another  and  more  extraordinary  waste  of 
coal  is  caused  by  cutting  at  the  end  of 
the  coal  88  drifts,  each  a mile  long,  and 
6 feet  wide,  of  which  2 feet  is  reduced  to 
alack  to  be  burned  on  the  bank  ; for  the 
collier,  in  a 6-feet  coal  always  holes  2 
yards  and  under,  and  cuts  4 yards. 
Here,  therefore,  are  235  miles  of  passage, 
and  all  the  consequent  waste  of  coal  and 
labour.  To  this  waste  must  he  added 
the  expense  of  12  000  dams,  some  miles  of 
board-brattising,  doors,  trappers  (boys  to 
shut  the  doors),  and  additional  horse- 
labour  ; as  also  the  quantity  left  in  pil- 
lars, (double  what  is  extracted),  to  sink  in 
the  floor  of  the  mine,  hut  which  could 
only  be  got  out  (says  Mr.  Buddie)  by 
means  of  the  Davy  lamp.  Now,  were 
this  mass  of  coal  at  the  surface,  would 
such  a method  of  quarrying  be  for  one 
day  Yeimitted?  Certainly  not.  And,  in 
reference  to  the  supporting  of  the  roof, 
thejre  can  he  only  one  opinion  among  In- 
tel igent  men,  namely,  that  the  strata  are 
stronger  at  the  time  when  first  exposed  to 
t/re  atmosphere  than  they  will  be  at  any 
subsequent  period  ; allowing  the  coal  to 


be  then  extracted,  at  less  expense  of 
property  and  of  life. 

The  coal  is  quarried  according  to  the  pecu- 
liarcleavage  called  the  face — the  crystalli- 
zation which  divides  it  into  parallelograms 
of  about  30  inches  diameter;  out  of  the 
fissures  between  which  issues  the  delete- 
rious gas  in  varying  quantities.  Accord- 
ing to  Phillips  and  Conybeare,  some  of 
these  blowers  give  forth  100  barrels  per 
minute ; but  say  600  feet  of  gas  from  one 
back,  and  there  will  be  2000  backs  in  the 
mile  area.  Mr.  Buddie  states,  that  in  a 
colliery  of  which  he  has  the  charge,  and 
where  he  adopts  his  favourite  method  of 
air-courses,  to  keep  it  free  from  explosion, 
18,000  feet  of  atmospheric  air  are  le- 
quired  each  minute;  and  that  the  lowest 
point  of  explosive  mixture  is  14  of  air  to 
1 of  gas.  Now,  supposing  all  the  backs 
to  discharge  1000  feet  of  gas,  and  allow- 
ing to  this  10,000  feet  of  air,  careful  ad- 
mixture would  prevent  explosion,  be- 
cause it  would  be  l above  the  firing  point* 
and  there  would  be  3000  feet  of  air  left 
for  any  emergency.  For  example — sup- 
pose that  at  6 o’clock  in  the  morning  the 
atmospheric  pressure  on  the  barometer 
were  equal  to  31  inches  of  mercury;  this 
would  counterbalance  the  gas  in  the 
hacks,  and  prevent  its  escape  until  the 
force  were  equal  to  that  pressure  by  the 
consLant  generation  of  gas  in  the  backs. 
Again,  suppose  that  at  9 o’clock  the 
pressure  were  equal  to  only  27  inches, 
not  only  will  the  four  portions  of  gas 
escape  into  the  mine  instantaneously,  but 
a greater  influx  of  gas  will  result  from 
the  diminished  pressure  on  the  backs,  and 
form  an  explosive  mixture ; because,  al- 
though there  were  left  3000  feet  of  air 
after  diluting  the  gas  discharged  at  31 
inches’  pressure,  this  quantity  would  mix 
only  half  a quarter  of  a foot  of  gas ; aud 
at  27,  there  would  be  less  air,  yet  greater 
need  of  it  to  prevent  explosion.  Here, 
therefore,  may  he  found  the  true  cause  of 
the  disasters;  which,  although  of  fre- 
quent occurrence  in  the  northern  mines, 
are  yet  awful  when  they  do  occur;  and 
to  guard  against  them  requires,  on  this 
system,  great  labour  and  immense  ex- 
pense. Siuce  the  employment  of  the 
Davy  lamp,  the  explosions  have  changed 
their  character;  hut  that  is  all.  Jn 
1806,  an  explosion  affected  only  a few  of 
the  men,  because  they  worked  only 
where  they  could  take  au  open  candle, 
but  now  it  destroys  all  in  the  mine — uor 
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leaves  one  hapless  victim  to  tell  the  tale 
of  woe.  in  whatever  way  it  is  viewed, 
die  system  is  obvionsly  ireak  and  ineffi- 
cient ^ and  most  so  at  the  moment  trhen  it 
requires  to  be  strongest  and  most  effective. 

This  system  was  adopted  in  the  Staf- 
fordshire coal  field,  and  in  the  6-feet  and 
8-feet  coals  few  explosions  occurred,  and 
with  little  loss  of  life — from  the  cause 
just  noticed.  But  when  applied  to  the 
explosive  portion  of  the  30-feet,  or  main 
coal,  even  under  the  direction  of  the  best 
viewers  in  the  kingdom,  it  proved  inade- 
quate to  prevent  explosion  even  for  a sin- 
gle day.  The  slate  of  the  mines  in  1808 
was  such,  as  to  render  proceeding  under 
this  system  impossible ; and  an  artificial 
mode  of  explosion  was  had  recourse  to, 
known  by  the  name  of  the  Jire-Hne . 
Still  many  mines  were  not  worked  at  all, 
because  they  could  not  be  kept  free,  for 
any  considerable  time  together,  from  the 
deleterions  gas. 

It  remains  to  detail  a system  directly 
the  opposite  of  the  one  already  noticed!, 
and  to  prove  its  complete  efficiency  by  a 
reference  to  the  Staffordshire  mines, 
where  it  has  been  in  operation  since  1809. 

This  system  proceeds  on  the  fact,  that, 
however  many  dislocations  there  may  be 
parallel  with  the  backs,  only  when  there 
is  a dislocation  or  fault  across  the  direc- 
tion of  the  backs,  does  carburetled  hydro- 
gen accumulate  and  become  destructive. 
What  is,  then,  to  be  done  to  prevent  this 
accumulation?  Along  the  whole  extent 
of  the  dislocation,  or  fault,  cut  off  the 
ends  of  the  backs  by  a drift,  into  which 
all  their  blowers  may  discharge  the  gas 
they  generate.  Close  up  this  drift  from 
the  men,  and  form  a vacuum  therein  by 
either  fire  or  pumping;  the  hydrogen, 
owing  to  its  extreme  levity,  will  flow  up- 
wards into  this  rarefied  medium ; and 
the  atmospheric  pressure  along  the  work- 
ing courses  of  the  mine,  will  keep  the  hy- 
drogen in  the  fissures,  or  prevent  its  in- 
termixture with  the  air  wnich  the  men 
and  horses  respire.  The  higher  the  rare- 
faction of  this  drift,  the  less  will  be  the 
quantity  of  hydrogen  accumulated  at 
any  certain  time;  but  whatever  be  this 
state,  as  the  men  caunot  bring  their  can- 
dles into  this  drift,  no  explosion  can  pos- 
sibly occur,  for  the  current  of  air  in  the 
mine  will  also  cause  the  azotic  gas,  gene- 
rated by  respiration,  to  flow  along  the 
same  fissures  with  the  hydrogen  into  the 
drift,  and  so  preserve  a proper  fitness  in 
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the  atmospheric  air  for  the  use  of  the 
men  and  the  horses.  Whatever  be  the 
quantity  of  gas  discharged  by  any,  or  by 
every  one,  of  the  blowers,  it  is  obvious 
that  the  whole  will  ascend  into  the  rare- 
fied drift,  with  a velocity  accelerated  iu 
the  ratio  of  the  elevation  and  rarefaction; 
for,  as  it  descends  downwards  by  its  gene- 
rative force,  even  when  opposed  by  atmo- 
spheric pressure,  its  levity  will  carry  it 
upwards  when  a rare  medium  is  pre- 
sented, although  there  were  no  such 
pressure.  The  only  cure  absolutely  re- 
quisite is,  to  cut  the  drift  along  the  whole 
extent  of  each  dangerous  dislocation,  on 
the  side  where  it  prevents  the  escape  of 
the  hydrogen  to  the  surface. 

The  fullest  investigation  possible  of 
the  real  merits  or  defects  of  these  two 
systems,  instead  of  being  disregarded,  or. 
longer  delayed,  should  be  most  pe- 
remptorily commenced,  and  persever- 
ingly  pursued  by  the  philanthropists  of 
the  age,  that  all  the  advantages  possible 
to  be  derived  may  not  be  longer  with- 
held from  that  valuable  and  useful  class 
of  his  Majesty’s  subjects — the  colliers. 

1 may  again  trouble  you  with  my 
remarks. 

Yours,  &c.  James  Ryan. 

Middle  to'jn  Hill  Mints, 

Montgomeryshire. 

[We  have  received  another  able  letter 
on  this  subject,  signed  “ Humanitas,” 
to  which  we  shall  give  an  early  place. 
Mr.  Ryan  and  his  system  deserve  more 
public  consideration  than  they  have 
hitherto  received. — Eo.  M.  M.] 


* ENTERTAINING  LIBRARY.  THE  ME- 
NAGERIES.* 

In  our  last  review  of  the  Library  of 
Entertaining  Knowledge,  we  animad- 
verted on  the  partiality  of  its  conduc- 
tors for  minute  subjects: — the  volume 
we  have  now  before  us  seems  intended 
to  show  with  what  facility  they  can  run 
into  the  opposite  extreme,  the  sole  sub- 
ject of  it  being  the  elephant.  The 
first  volume  of  the  series  of  “Mena- 
geries,” disposed  of  the  lion,  the  tiger, s 
the  camel,  the  wolf,  the  dog,  and  an  im- 
mense number  of  otber  quadrupeds 


• The  Library  of  Entertaining  Knowledge— 
The  Manager iee— Quadrupeds,  described  and  drawn 
from  Living  Subjects.  Vol.  2.  London : Charles 
Knight,  1831.  Small  8vo.f  pp.  396. 
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while  the  second  is  wholly  occupied  by 
one.  To  do  this,  too — 4o  make  the  ele* 
phant,  largest  of  tiie  beasts  as  he  is,  fill 
up  so  vastly  disproportionate  a space, 
some  book-making  ingenuity  has  been 
found  necessary,  and  we  are  not  only 
presented  with  more  than  the  usual 
quantity  of  information  on  the  usual 
points,  but  with  whole  chapters  on  sub- 
jects which  it  requires  a stretch  of  the 
imagination  to  connect  with  that  of  the 
main  body  of  the  work.  It  is  rather 
discursive  to  devote  no  inconsiderable 
quantity  of  pages  to  the  consideration 
and  delineation  of  ancient  medals,  con- 
taining the  figures  of  elephants  ; but  it  is 
almost  transgressing  the  widest  bounds, 
to  give  a long  history  and  description  of 
the  celebrated  statue  of  Jupiter  by 
Phidias,  merely  because  one  of  the  ma- 
terials employed  in  its  construction 
happened  to  be  ivory!  Yet  this  way  of 
writing,  when  not  carried  too  far,  is 
very  “ entertaining,’*  and,  therefore, 
perhaps,  not  much  out  of  place  in  this 
series  of  the  Useful  Knowledge  Society's 
publications  ; it  is,  however,  not  of  very 
novel  invention,  for  it  has  long  ago 
been  tried  by  Bishop  Berkeley  in  his 
celebrated  M Essay  on  Tar  Water  !** 

The  first  half  of  the  volume — that 
which  is  occupied  solely  by  legitimate 
matter — is,  after  all,  the  best.  The  lat- 
ter portion  of  the  volume  bears  too  much 
the  air  of  having  been  laboriously  elabo- 
rated in  order  to  fill  up  a respectable 
space ; and  its  facts  refer  to  times  too  re- 
mote to  excite  much  interest.  We  ex- 
tract, as  a favourable  specimen  of  the  first 
part,  a few  re  marks  on  the  trade  in  ivory : — 

“There  is  a peculiarity  in  the  com- 
merce of  elephant's  teeth,  which  forcibly 
arrests  the  imagination.  Ivory  is  not  an 
article  of  paramount  necessity.  The 
fine  marbles  would  answer  the  purposes 
of  statuary  better,  even  if  the  ancient  art 
of  sculpture  in  ivory  were  restored  ; and 
the  harder  woods  are  quite  as  useful  in 
the  manufacture  of  furniture.  It  is  re- 
quired only  for  ornaments  which  are  by 
no  means  suited  to  every  taste  ; for  mo- 
dern Europeans  have  not  a passion  for 
ivory,  as  the  Romans  are  said,  by  M.  de 
Caylns,  to  have  had,  and  yet  the  demand 
in  this  country,  of  which  we  see  and  hear 
little,  gives  activity  to  whole  tribes  of 
Africans — makes  elephant-hunting  a trade 
— exposes  man,  as  we  shall  presently 
show,  to  the  most  appalling  dangers,  and 
the  severest  privations  — and  spreads 
terror  amongst  thousands  of  thes«  unof- 


fending animals,  who  appear  to  have  m 
natural  right,  which  they  have  enjoyed 
from  the  creation,  to  the  immense  sa- 
vannas upon  which  they  pasture.  Mr. 
Pringle,  whose  description  of  a herd  of 
elephants  we  have  already  given,  speak- 
ing of  the  inclinations  of  his  compauions 
to  attack  this  herd,  which  desire  was  sup- 
pressed  by  a feeling  of  the  danger,  says, 
“ When  I looked  around  on  these  noble 
and  stately  animals,  feeding  in  quiet  se- 
curity in  the  depth  of  this  secluded  and 
picturesque  valley,  too  peaceful  to  in- 
jure, too  powerful  to  dread  any  living 
creature,  1 felt  that  it  would  be  almost  a 
sort  of  sacrilege  to  attempt  their  destruc- 
tion in  sheer  wantonness,  merely  to  fur- 
nish sport  to  the  great  destroyer,  Man  j 
and  I was  glad  when  it  was  unanimously 
agreed  to  leave  them  unmolested/*  — 
P.  126. 

. The  following  particulars  as  to  the 
quantity  of  ivory  used  in  Europe  are 
curious : — 

“ It  would  be  exceedingly  difficult  to 
estimate,  with  any  preteusiou  to  accuracy, 
the  present  consumption  of  ivory  in  Eu- 
rope. Its  use  must  have  been  consider- 
ably diminished  on  the  one  hand,  by  the 
changes  of  taste,  which  have  dispensed 
with  the  ivory  beds,  and  ivory  chairs, 
that  adorned  the  palaces  of  princes  in  the 
age  of  Leo  X.  and  have  displaced  the  in- 
laid tables  and  cabinets  of  a century  later, 
by  articles  of  furniture  distinguished  ra- 
ther for  the  excellence  of  their  workman- 
ship than  for  the  cost  of  their  materia). 
But,  on  the  other  hand,  the  increase  of 
comforts  and  luxuries  amongst  the  middle 
classes  of  society,  and  the  love  of  taste- 
ful ornament  which  has  descended  from 
the  palace  to  the  cottage  fone  satisfactory 
symptom  of  intellectual  advancement) 
has  probably  increased  the  consumption 
of  ivory  in  small  articles.  We  under- 
stand, that  at  Dieppe  there  are  at  present 
11  flourishing  manufactories  of  articles  in 
ivory,  from  which  various  specimens  of 
art,  from  the  commonest  piece  of  turnery 
to  the  most  elaborate  carving,  are  dis- 
persed throughout  the  Continent.  Much 
Is  employed  for  crucifixes,  and  other  ap- 
pendages of  Roman  Catholic  worahip. 

In  our  own  country  the  demand  for  ele- 
phants’ teeth,  to  be  employed  in  the  ma- 
nufacture of  musical  instruments,  plates 
for  miniatures,  boxes, chessmen,  bill iard- 
bal Is,  mathematical-rules,  and  small  pieces 
for  carving,  is  much  more  considerable 
than  might  occur  to  superficial  observa- 
tion. In  1827,  the  Customs  upon  ele- 
phants* teeth,  the  duty  being  20*.  per  cwt. 
amounted  to  jtS, 257,  exhibiting  an  im- 
portation of  8G4.7841b3,  In  II  years, Crons 
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1768  to  1798,  18,914  cwt.  of  ivory  was  im- 
ported, which  shows  an  average  annual 
importation  of  192,579Ibs.  The  average 
weight  of  a tusk  is  about  OOlbs.  To  have 
produced,  therefore,  364,7841  bs. — the  im- 
port of  1827—6080  tusks  must  have  been 
piocured.  This  fact  assumes  the  annual 
slaughter  of 3040  elephants.  But  the  real 
havoc  is  much  greater.” — P.  124. 

This  is  more  germane  to  the  matter 
than  long  dissertations  on  ancient  sta- 
tues, or  even  on  the  fossil  remains  which 
are  every  now  and  then  dug  up  in  va- 
rious parts  of  the  world,  and  serve  only  to 
excite  the  astonishment  of  the  learned, 
and  to  form  the  foundation  of  ricketty 
theories  of  the  antediluvian  ages. 

The  getting-up  of  this  volume  is  alto- 
gether very  creditable.  Mauy  of  the  cuts 
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are  gems  in  their  way : we  may  particu- 
larize that  of  the  Female  Elephant  suck- 
ling her  “ Calf,”  which  is  excellent — 
another  of  an  Elephant  Lying  Down  on 
his  Belly,  is  scarcely  inferior.  Young 
Elephants  Browsing,  and  the  Elephant  of 
the  Jardin  des  Plantes,  are  also  very 
neatly  executed:  but  most  of  the  large 
engravings — Elephant  Hunting — March 
of  an  Indian  Army — Elephant  harnessed 
in  a Keddah,  &c. — are  rather  clumsily 
done.  The  latter  part,  too,  is  absolutely 
overlaid  with  representations  of  antique 
medals,  some  of  which  are  almost  entire 
repetitions  of  each  other.  On  the  whole, 
however,  this  volume  of  “ The  Library 
of  Entertaining  Knowledge”  will  not 
lower  the  high  character  of  the  work. 
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The  Imperial  Standard. 

Sir, — Mr.  Woollgar  preceded  Mr.  Mathieu  in  calculating,  that  — 1 English  foot 
=3*0479449  deci-metre. 

Sj  =28  3153 
2 


2 foot  = 66*6306  litres  of  water,  weighing 

56*6306  kilogrammes  of  200  francs  = 
francs  11,326*12 
or  flOO  pints  English  1 ^ - 2,265,224 

Spanish  ^ jqq  p0un(js  English  J = 2,060*896  = 2 English  foot  cubic  of  Alcohol, 
In  the  ratio  to  water,  by  the  French  Standard  Thermometer  centigrade. 

Mr.  Mathieu  calculates  100  pounds  English  = 45*34148x200=  francs  9,068  296. 
The  l )ts  to  England  is,  - - - - - - - 7*  4 


Per  100  pounds  avoir-du-potrf*,  in  the  Exchanges  with  France,  Holland,  and  Belgium. 
This  miscalculation  is  caused  by  the  “ Imperial”  gallon,  which,  with  more  propriety, 
might  be  denominated  the  monopoly  gallon.  The  gallon  cannot  be  considered  a 
wholesale  measure,  while  liquids  are  sold  by  the  Imperial”  gallon,  at  retail  prices. 
The  majority  of  house-keepers  are  without  room  for  a larger  liquid  measure  than  two 
feet  cubed  of  wine,  porter,  ale,  or  spirits. 

Mr.  Utting  will  find  that  the  Oriental  measures,  and  the  English  foot  are  one  mea- 
sure. T wo  Oriental  cubits  = 3 English  feet 

/ 1 East  Indian  and  Russian  gua  • = 2\ 

\ 3 

j 1 Russian  fathom ! ! ! = - - - - 7 

/ 7 x 500  = 3,500  English  feet  = - 1 Russian  verst.  ) 

V 10  X 1,000=  10,000  - - -'as-  1 East  India  cos,  $ 

or  cosmographical  line,  or  let  it  be  The  Imperial  LsAavmy  to  demonstrate  that  be* 
tween  it  ana  the  “ Imperial”  gallon,  there  is  the  measure  of  the  Imperial  sarcasm—* 
from  the  sublime  to  the  ridiculous ! 

Yours,  &c.  T. 

StfitmStr  10. 

The  public  are,  notwithstanding  this  error,  much  indebted  to  the  Commissioners  of 
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Weights  and  Measures,  for  having  established  one  great  principle  of  national  ac- 
countability— one  measure  of  capacity. 

1 imperial  pint  zr  34*65925  inches. 

1 “ deci-mil”  pint  zz  34*56  to 

the  retail  purchaser ; here  is  the  celebrated  distinction  without  a difference- 


ZINC  MILK  PAILS; 

Sir, — Lately  observing,  in  your  Ma- 
gazine for  April,  1831,  among  the  “ No- 
tices of  Recent  American  Patents,”  one 
for  a process  for  extracting  cream  from 
milk  by  the  use  of  zinc  (p,  109)  I have 
been  led  to  trouble  you  with  the  follow- 
ing remarks  thereon. 

It  is  said,  “Put  zinc  into  the  milk- 
pan,  or  put  milk  into  a vessel  made  of 
zinc,  and  the  same  quantity  of  milk  will 
ield  a greater  quantity  of  cream  or 
utter."  And  a little  further  on,  “ We 
believe  this  application  of  zinc  to  be  really 
new.” 

Whether  zinc  possesses  the  M useful” 
property  ascribed  to  it,  or  not,  is  a ques- 
tion distinct  from  my  present  object, 
which  is  to  convince  you,  that  the  appli* 
action  is  not  really  new. 

I have  in  my  possession  a piece  of 
rolled  zinc,  which  is  all  that  remains  of 
a milk-can,  that  measured  2 feet  across, 
and  about  8 inches  deep.  The  vessel 
was  purchased,  as  old  metal,  bv  a tin- 
man and  brazier  in  this  town,  about  18 
years  ago.  It  had  been  found  at  some 
depth  in  the  ground,  and  bore  evident 
marks  of  having  lain  in  that  situation 
for  many  years.  The  other  character 
which  it  also  bears,  that  of  being  rolled. 
zinc,  cannot  fail  to  strike  your  readers. 
Should  you  consider  it  a curious  and  va- 
luable piece  of  antiquity  ; or  serviceable 
only  to  establish  tlie  fact  for  which  I 
have  mentioned  it,  and  as,  therefore, 
worth  your  acceptance;  it  is  quite  at 
your  service,  if  you  will  direct  me  how 
* to  send  it.* 

Now,  whether  our  ancestors  were  in- 
duced to  use  their  milk-cans  made  of 
zinc,  from  a reasonable  preference,  and 
being  well  aware  of  any  such  valuable 
property  belonging  to  zinc,  1 am  not 
prepared  to  determine ; but,  1 am  con- 
vinced. many  of  their  practices  go  to 


• We  thank  our  Correspondent  for  his  offer,  and 

s hall  be  glad  to  receive  tlie  relic  through  the  medium 
of  our  publisher.— Ed.  M.  M. 


prove,  that  they  had  more  of  reason  on 
their  side  thau  some  persons  believe. 

Yours*  &c. 

11.  Dillon. 

IVrexkam,  Sept.  7,  1831. 

Benin  t Acentric-  Wheel,  Meek.  Mag.  No.  409, 
p.  826.— Sir,  I should  be  much  obliged  to  Mr.  Ber- 
tin,  or  to  any  of  your  able  contributors,  for  in- 
struction on  the  subject  of  the  acentric-wheel ; Its  al- 
leged advantages,  m point  of  diminished  friction, 
not  being  clear  to  me.  The  **  moving  pinion”  B 
acts  on  the  acentric-wheel  C,  which  acts  on  the  pi- 
nion  I),  and  so  forth;  but  where  is  the  advantage 
of  this  arrangement  ? Why  not  have  two  wheels, 
B and  D,  of  suitable  diameters,  and  of  the  aame 

relative  proportion,  viz.  as  3-y  is  to 4^*,  or  -£-f , the 
first  to  act  on  the  second  without  the  intervention  of 
the  acentric-wheel?  The  weight  of  the  acentric- 
wheel  piesses  on  the  piuion  D,  or  on  some  roller, 
from  which  it  is  suspended ; .there  must  also  be 
rollers  to  prevent  lateral  deviation;  will  not  there 
be  greater  friction  than  if  an  axis  were  employed  f 
How  is  an  acentric-wheel  usefully  applicable  to  a 
capstan  ? It  wonld  not  be  satisfactory  to  me  to  be 
referred  for  an  answer  merely  to  the  experiments, 
for  there  may  have  been  negligence  or  error  con- 
nected witli  them  ; besides,  they  do  not  explain 
what  to  me  appears  obscure. — Yours,  &c.  W.  N, 
dtp.  Sept.  12, 1831. 


How  to  make  Oil  unite  with  Water.—  It  is  said, 
that  dried  gum.  aoaked  in  oil,  makes  the  Utter  unite 
readily  with  water.  This  takes  place  even  by  pour- 
ing all  into  a mortar,  adding  water,  then  throwing  in 
gutn  arabic,  in  powder,  and  shaking  or  stirring  the 
mixture  well.— Bull,  dee  Sciences  Tecknologiquet. 

Persian  Mode  of  Manufacturing  Berov.— The 
water  of  an  alkaline  spring,  above  an  inch  m dia- 
meter, is  collected  in  marble  basins,  and  thence  con- 
veyed iuto  untinned  copper  kettles,  where  it  is  mix- 
ed with  blood,  urine,  and  leather  scrapings,  and  al- 
lowed to  pntrify  for  five  or  eix  weeks.  The  deposit 
at  tke  bottom  of  the  kettle  is  then  boiled  with  water ; 
and  on  cooling,  a rude  but  not  crystallised  species  of 
borax,  called  by  the  Persians  loro,  is  obtained. 


INTERIM  NOTICES. 

We  cannot  make  out  from  II.  P.  L.’s  manuscript 
the  name  of  the  third  ingredient  in  his  recipe. 

We  shall  seud  Mr.  Franks  an  appointmeut  in  the 
course  of  next  week. 

Communications  received  from  Mr.  Hayter — An 
Emigrant— An  Amateur — J — F.  If.— D.  D.— 
Emilius. 
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Mechanics’  Magazine  Office,  Wine-office-court, 
(between  145  and  146)  Fleet  Street,  where  Com- 
munications (post  paid)  are  requested  to  be  ed , 
dressed. 
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WHITES  IMPROVED  POWER-LOOM. 


white’s  improved  power-loom. 

The  great  obstacle  to  the  weaving  of 
fine  yarn  by  power  is  the  breakage  pro- 
duced by  the  common  application.  The 
shuttle  is  throwq  by  a force  that  is  not 
capable  of  exact  regulation,  and  depends 
directly  on  the  speed  at  which  the  loom 
is  worked.  It  is  thus  variable.  When 
it  falls  a little  low,  tlie  shuttle  can  scarce- 
ly be  thrown  across  the  web ; and  when 
the  speed  is  high,  it  is  driven  with  an 
excessive  force.  To  stand  this  harsh  and 
severe  working,  the  shuttle  must  be  a 
strong  and  heavy  block ; and  were  it 
applied  to  fine  weaving,  it  would  chop 
the  yarn  in  the  shell.  This  single  cir- 
cumstance alone  renders  the  common 
power-loom  inapplicable  to  fine  yarn. 

Mr.  George  White,  of  Hutchinson 
Town,  Glasgow,  has  at  length  contrived 
a power-loom  in  which  this  objection  to 
its  application  to  fine  fabrics  is  obviated 
in  a very  original  and  ingenious  manner. 
The  shuttle  acts  by  a force  that  is  inva- 
riable, and  independent  of  the  speed. 
No  more  power  is  required  to  be  given 
than  merely  to  throw  the  shuttle  easily 
from  side  to  side.  The  shuttle  can  thus 
he  made  light,  and  adapted  to  any  sort  of 
work,  however  delicate. 

Fig  1 of  the  accompanying  engravings, 
is  a front,  aud  fig.  2 a side  view  of  Mr. 
White’s  loom ; a a a is  the  frame  ; b 5, 
fig  2,  the  warp-threads;  cc  the  beadles 
through  which  they  pass:  these  alter- 
nately raise  and  depress  the  alternate 
threads,  and  form  what  is  called  the 
shed  for  the  shuttle  to  pass  through  ; dd 
the  lay  through  which  the  threads  pass ; 
e the  junction  of  the  shed  with  the  cloth 
just  weaved,  called  the  felt;  / the  beam 
on  which  the  cloth  is  wound.  The  move- 
ments of  the  loom  are  four — the  shed, 
the  shuttle,  the  lay,  aud  the  beam.  They 
all  derive  their  motion  through  a ver- 
tical axis  g\  it  receives  an  alternate  mo- 
tion by  its  lower  arm  A,  which  falls  in  a 
gap,  or  between  two  rollers,  on  a loug 
bar  t »,  moved  to  and  fro  by  the  original 
power.  This  bar,  forming  the  connec- 
tion between  the  first  mover  and  the 
loom,  must  be  long  enough  to  extend  to 
all  the  looms  which  local  convenience 
will  allow  to  be  arranged  in  one  right 
line,  and  therefore  must  have  as  many 
gaps  in  it  as  there  are  looms,  j the 
upper  arm,  carrying  two  friction-rollers 
A /,  shown  separate  in  plan,  fig.  3;  the 
roller  l traverses  the  rail  m when  moving 


on  the  right  side  of  the  axis  g , and  the 
rail  n when  moving  on  the  left,  and  on 
either  side  pushes  away  the  bar  o,  on 
which  is  a standard  p,  shown  best  in  fig. 
2,  where  it  engages  the  lay  by  passing 
through  a hole  elongated  right  and  left 
in  the  piece  of  metal  7,  which  is  fixed 
to  the  sole  of  the  lay.  Here  the  arm  o, 
which  is  fixed  in  the  frame  a,  bears  all 
the  lateral  strain  of  the  power,  while  the 
lay  can  receive  from  it  only  a direct 
motion  from  the  felt ; the  lay  is  urged 
forward  again,  when  the  roller  l goes  to 
the  centre,  by  a spring  r,  at  the  back  of 
the  lever  *,  which  it  presses  against  the 
edge  of  the  piece  ^ : both  the  spring  r 
and  lever  s have  friction-rollers  at  their 
ends.  While  the  roller  l thus  pushes 
back  the  lay,  the  roller  A,  acting  in  a 
loop  through  which  the  arm  j passes, 
gives  motion  to  the  vertical  arm  t t, 
which  is  fixed  on  a horizontal  axis  u,  to 
communicate  the  same  motion  to  the 
hack  upright  arm  v on  the  same  axis, 
the  top  of  which  carries  two  rollers  w »r; 
they  traverse  the  curved  rails  xx,  fig.  1, 
on  the  arms  g y.  These  arms  are  con- 
nected by  chains  to  the  headles  c e, which 
are  thereby  alternately  raised  and  de- 
pressed, carrying  up  and  down  the  al- 
ternate threads  0 A,  between  which  the 
shuttle  is  to  be  thrown  ; and  this  is  now 
to  be  described. 

We  must,  therefore,  return  to  the  up- 
right arm  t,  through  which,  as  has  been 
already  stated,  the  arm  ; passes,  to  give 
it  motion  ; die  top  of  this  enters  between 
rollers  in  a loop  r,  in  the  middle  of  a 
long  bar  1 1,  and  gives  it  an  end  mo- 
tion ; at  each  end  of  this  is  jointed  a 
two-armed  lever  2 2,  2 2,  which  turns  on 
its  axis  3 3 ; the  upper  arms  are  con- 
nected with  two  wire-links  4 4 to  the 
shuttle-shafts  55;  these  are  jointed  at  top 
in  the  standards  66,  and  are  urged  to- 
wards the  centre  of  the  loom  by  strong 
springs  7 7 ; the  bottom  of  the  shafts  are 
connected  by  strings  8 8 to  the  drivers  99, 
and  these  latter,  when  the  shafts  5 5 are 
drawn  outwards,  are  retained  by  catches 
10  10,  shown  separate  in  plan,  fig.  4. 
Now,  in  order  to  let  fly  one  shaft  to 
throw  the  shuttle,  while  the  other  is  re- 
tained, there  is  a long  slender  rod  lilt 
hung  under  the  rocking-tree  12,  so  as  to 
slide  endways ; this  is  shown  separate  in 
fig.  4 ; it  lias  two  angular  projections 
13  13  near  the  catches  10,  and  the 
catches  lmve  friction-rollers ; the  motion 
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Fig.  2. 


other,  in  which  case  both  the  catches  are 
removed,  and  the  one  shaft  that  was 
retained  is  liberated;  the  rod  is  also 
furnished  with  elbow-pieces  14  14,  which 
are  fixed  to  the  right  places,  near  the 
ends,  by  binding-screws.  Now,  when 
the  ann  2 on  the  left  is  thrown  out,  as 
in  fig.  1,  it  pulls  back  its  shaft  5 behind 
the  catch  10,  by  means  of  the  links  4, 
while  the  opposite  or  right  arm  2,  mov- 
ing inwards,  drops  its  links  4,  the  shaft 
and  links  being  then  in  a position  shown 
by  the  dotted  lines.  At  the  same  time, 
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the  left  arm  2 striking  against  the  elbow 
14,  has  carried  the  rod  11  so  far  to  the 
left  as  to  withdraw  the  two  catches 
10  10,  its  own  shaft  being  then  retained 
by  its  links  4 only ; and  the  right  shaft 
5 being  released,  has  sent  the  shuttle 
across  to  the  left  side.  The  left  shaft 
5 is  next  pulled  back,  and  the  projec- 
tions 13  13  pass  their  respective  catches, 
so  that,  on  relaxing  the  pull,  the  catch  is 
again  ready  to  retain  that  shaft,  and  the 
projection  is  on  the  proper  side  to  liberate 
it  when  the  opposite  movement  is  made: 
thus,  when  the  arm  t goes  to  the  right, 
the  shuttle  is  thrown  from  the  right,  and 
when  it  goes  to  the  left,  the  shuttle  is 
thrown  from  the  right,  and  when  it  goes 
to  the  left,  the  shuttle  is  thrown  from  the 
left,  and  between  each  the  spring  v sends 
the  lay  to  the  felt. 

The  winding-up  is  performed  from 
the  army,  on  which  a small  rod  15,  figs. 
2 and  7,  is  mounted ; this  moves  the  con- 
necting rod  16,  figs.  1 and  3,  which,  by 
a catch  17,  moves  the  ratchet-wheel  18, 
one  or  more  teeth  at  a time,  while,  by 
means  of  its  pinion  19,  a still  slower 
motion  is  given  to  the  wheel  20,  on  the 
beam  end.  Now,  as  the  diameter  of  the 
cylinder,  formed  by  the  beam  and  the 
cloth  upon  it,  is  continually  increasing 
from  the  beginning  to  the  end  of  weaving 
each  piece,  it  is  evident  that  the  rate  of 
the  revolution  of  the  beam  must  be  re- 
tarded in  proportion  to  the  increasing 
diameter  of  the  cloth  wound  upon  it,  in 
order  to  preserve  a uniformity  of  strain 
or  pull  on  the  threads  of  the  warp. 
This  is  effected  by  the  following  self- 
adjustment;— A lever,  shown  separate 
in  fig.  5,  is  jointed  in  the  middle  at  21, 
fig.  2,  to  the  slab  under  the  beam  : its 
T head  is  pressed  again  it  the  work  on 
the  beam  by  a spring  22  acting  against 
the  bottom.  The  bottom  of  this  lever  is 
connected  by  a small  rod  23  to  the  end 
of  the  longer  rod  16  ; therefore,  as  the 
diameter  of  the  beam  increases,  it  pushes 
the  T head  farther  from  the  centre,  and 
its  tail  pushes  in  the  connecting-rod  16 
nearer  to  the  axis  g : this  lessens  its 
motion  exactly  in  proportion  to  the  in- 
crease of  the  cloth  on  the  beam,  and 
makes  it  wind  up  equal  quantities  from 
beginning  to  end. 

r igs.  6 and  7 are  parts  of  this  move- 
ment. Fig.  6 shows  the  forked  or  loop 
end  of  the  rod  16  with  a hook  raised  up: 
in  this  case  the  rod  15,  which  passes 
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through  it,  can  move  right  and  left 
without  moving  the  rod  10;  in  this  po- 
sition  it  will  not  wind  up  the  work,  hut, 
if  the  hook  is  dropped,  it  confines  the 
wire  15  to  the  end  which  then  moves  it. 
Now  it  is  requisite  to  enable  the  lay  to 
raise  this  hook  in  case  the  shuttle  be 
empty  or  its  thread  break,  which  is  ef- 
fected in  the  following  manner: — As 
the  felt  would  then  be  drawn  from  the 
lay,  it  would  advance  nearer  to  the 
front  of  the  loom  : a lever  may  be  so 
placed  that  the  lay  shall  then  strike  it, 
and  make  the  other  end  pull  a string 
which  connects  it  to  the  book ; this 
will  raise  it,  and  the  loom  will  go  on 
without  winding  up.  To  stop  theloom, 
a string  is  placed  handy  to  lift  the  arm 
A out  of  its  gap  in  the  moving  bar  i. 

The  rocking  tree  is  connected  to  the 
top  of  the  lay  by  a short  adjustable 
arm  24;  but  as  its  joints  are  at  different 
distances  from  the  centres  of  the  lay 
and  rocking  tree,  the  shuttle  shafts  do 
not  move  so  much  as  the  lay,  but  are 
kept  sufficiently  near  ; this  inequality, 
and  the  slightness  of  the  connexion, 
prevents  the  lay  from  receiving  any 
shake  or  violence  from  the  strong  ac- 
tions on  the  rocking  tree.  The  spring 
r,  which  moves  the  lay,  and  the  springs 
7 7,  which  urge  the  shuttle  shafts,  have 
screws  at  their  tails,  by  which  they  can 
be  adjusted  exactly  to  the  required 
strength,  so  tiiat  their  action  shall  equal 
that  of  the  best  baud;  the  arm  o bears 
all  the  lateral  action  of  the  power  when 
sending  the  lay  back  ; the  lay  receives 
no  bias  from  it,  and  the  arms  yy  hear 
the  lateral  action  when  raising  and  low- 
ering the  beadles  : thus  the  working 
parts,  or  those  which  come  most  in  con- 
tact with  the  threads,  are  so  far  de- 
tached from  the  power  which  causes 
them  to  move,  that  they  act  softly  and 
smoothly. 

The  shuttle  for  this  loom  may  be  of 
the  same  size  as  those  used  by  fine  hand 
loom  weavers.  It  must  not,  however, 
be  larger,  and  the  wheels  of  the  shuttle 
must  stand  very  little  above  the  box — 
just  enough  to  float  it  into  the  box  of 
the  lay.  This  is  to  prevent  the  shuttle 
from  cutting  the  yarn  in  the  shell,  by 
causing  it  to  work  on  the  thread  partly 
as  a slide.  The  shell  should  he  no 
bigger  than  merely  to  receive  the 
shuttle,  that  the  yarn  be  not  weakened 
by  a great  gap  ; and  for  the  beadle-eye 


one  quarter  or  two-tenths  of  an  inch 
is  sufficient.  The  traverse  of  the  lay 
may  be  four  and  a half  inches.  Power 
is  given  to  it  to  cause  it,  to  work  at  the 
required  speed  by  the  spring.  It  acts 
exactly  as  the  hand*loom  lay,  and  is 
subject  to  the  same  regulations.  In 
applying  it  to  cambrics,  jaconets,  or 
lawns,  it  should  be  wrought  by  an  upper 
shell,  a single  flighter,  or  a card,  ac- 
cording to  the  kind  of  fabric. 

There  is  another  consideration  of 
great  importance  in  the  weaving  of  fine 
yarn,  namely,  the  proper  state  in  which 
the  web  must  be  kept  when  working. 
The  yarn  hardens  after  it  is  dressed, 
and  becomes  brittle  ; besides,  the  cloth 
is  not  fair  nor  even  when  a fine  web  is 
in  this  state.  It  must  he  kept,  when 
tvorking,  slightly  damp,  as  when  newly 
dressed. 

This  Mr.  White  effects  by  means  of  the 
following  apparatus,  by  which  the  web 
is  kept  in  a better  state  than  if  it  were 
dressed  stretch  after  stretch.  A tube,  in 
length  the  breadth  of  the  web,  is  placed 
horizontally  on  its  pivots  behind  the 
rods  about  half  an  inch  under  the  yam. 
The  tube  is  perforated  with  small  holes, 
and  covered  with  a thick  flannel  cloth 
sewed  tight  to  it  The  flannel,  indeed, 
may  he  double ; and  it  is  to  he  well 
carded  on  the  outside,  to  raise  the  nap. 
The  tube  is  filled  with  water,  and, 
being  driven  by  a cord  from  the  gear- 
ing in  the  factory  at  a considerable  ve- 
locity, the  water  will  exude  through 
the  flannel  and  be  thrown  on  the  yarn 
like  dew.  The  velocity  will  regulate 
the  quantity  of  moisture  to  he  thrown  on 
the  web,  which  is  to  he  no  more  than 
will  keep  the  yarn  in  a moderately 
damp  state. 

In  the  communication  of  power  by 
means  of  a band,  there  is  much  vi- 
bration, besides  tear  and  wear  of  the 
material,  and  loss  of  power  in  working 
the  gearing  j and  as  the  movements  of 
this  loom  are  oscillatory,  not  rotary,  a 
different  sort  of  gearing  is  made  use  of, 
for  the  suggestion  of  which  Mr.  White 
owns  that  he  is  indebted  to  an  in  c- 
nious  friend,  Mr.  Robert  Short.  The 
movements  are  produced  directly  by 
rods  driven  by  the  shaft  in  the  recess  in 
the  factory.  The  rods  are  supported 
from  the  floor  by  friction  pulleys,  and 
the  handle  6 of  the  loom,  fixed  on  the 
lower  end  of  the  centre,  works  in  a 
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notch  of  the  rod  tatween  two  pulleys. 
Four  rods  may  drive  all  the  looms  on 
one  floor,  and  they  should  be  placed  at 
equal  distances  on  the  circumference  of 
the  wheel,  to  prevent  the  engine  from 
being  overloaded  atone  point. 

The  Society  of  Arts  have  very  de- 
servedly awarded  to  Mr.  White  for  these 
various  important  improvements,  their 
large  silver  medal  and  twenty-five 
pounds. 

A model  of  the  loom  inay  be  seen  at 
the  Society  *»  Repository. 


SOLUTIONS  OP  MATHEMATICAL  PRO- 
BLEM NO.  V.,  VOL.  XV.,  P.  63. 


Question — Required  to  find  the  curve 
in  u hich  the  difference  of  the  subtangent 
and  abscissa  is  to  the  abscissa , as  the  tan- 
gent is  to  the  ordinate. 

By  A (the  Proposer). 

Algebraically. 

Using  the  differential  formula,  we 
have,  by  the  problem. 


\/W. 

dy 

::  V d£±de : l 

d'/ 


Hence  gdx-rdg—\/dx-\-dg2 
Square  and  reduce,  y-dx—2  ydgszzx^dx 
Or,  ~ -dr 


Integrate, 


lH  ^Constant— x 
x 


zza — x 

Hence,  ifizzax-x-,  where  a, 
is  the  diameter  of  a circle,  the  required 
curve. 


Geometrically. 


tangent.  P M perpendicular  A M,  the 
ordinate.  Hence,  by  problem, 

ta  : am  ::  tp:  pm 

Draw  KA  parallel  to  PM,  and  PI  a 
normal  at  P.  'HJiett  the  angles  KAP 
and  KPA,  arc  equal,  also  the  angles 
KPI,  KAM,  are  right  angles;  and, 
therefore,  the  remainders  PAM,  API 
are  equal  PI  = AP.  And  since  the 
point  1*  may  be  taken  any  where  in  the 
curve,  and  the  equation  still  holds  true, 
the  curve  must  be  the  circle. 

[Answers  to  this  question  have  been 
also  received  from  LAB,  and  A West- 
minster Scholar.] 

ON  THE  CAUSE  OF  THE  REPORT  IN 
EXPLOSIONS. 

Sir,— I take  the  liberty  of  sending  you 
some  remarks  in  answer  to  the  question 

Sat  forth  by  your  correspondent,  Mr. 

addeley,  on  the  cause  of  report  in 
explosions. 

This  is  a subject  on  which  much  can 
be  said,  because  there  are  so  many  kinds 
of  sound ; but  I think  we  cun  observe 
three  principal  divisions,  which  I will  try 
to  point  out.  It  is  now  uni\ersally  ac- 
knowledged, that  air  is  a real  substance, 
i.  e.  ponderable,  impenetrable,  inert,  capa- 
ble of  opposing  resistance  to,  and  striking 
against,  any  other  body,  either  solid, 
liquid,  or  gaseous ; of  course,  producing 
a sound  more  or  less  audible,  according 
to  the  violence  of  the  shock.  1st.  sound 
is  produced  by  the  vibration  of  air; 
2dly.  by  vacuum;  3dly.  by  the  sudden 
eruption  of  compressed  gas  or  steam* 
against  the  atmospheric  air. . 

First  Case.  When  you  strike  a bell,  or 
pass  a bow  across  the  string  of  a violin, 
every  one  knows  that  the  sides  of  the 
bell,  and  the  string,  begin  to  vibrate,  and 
that  the  molecules  of  the  air  which  are 
in  contact,  receive  those  vibrations  and 
transmit  them  to  our  audition.  The 
vibrations  must  be  32  per  second  to 
produce  an  audible  sound. 

Second  Case.  Wherever  a vacuum  is 
formed,  air  has  a tendency  to  fill  it;  and 
if  it  can  get  in  suddenly,  a sound  is  nro- 
duced;  the  experiment  of  the  bladder 
tied  over  an  open-topped  receiver  from 
which  air  i§  exhausted,  affords  us  a 

• 1 1 would  be  more  proper  to  say,  “ steam  raised 
to  a bijjh  temperature. 
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striking  example  of  this.  If  you  fill  a 
vial  with  steam,  having  previously  driven 
the  air  out  of  it,  and  cork  it  tightly,  or  tie 
a thin  bladder  on  the  opening,  and  dip 
the  vial  in  cold  water  as  far  as  the  neck, 
very  soon  a report  is  h<?ard ; because  the 
steam  being  condensed,  the  air  forces  the 
cork  in,  and  rushes  into  the  bottle  with  a 
great  noise.  If  you  mix  oxygen  and 
hydrogen  gases  in  certain  proportions  in 
a glassv  essel,  such  as  a 6,  which  is  open 


only  at  the  end  6,  and  suppose  that  these 
gases  occupy  the  space  at,  (the  remainder 
being  filled  with  water),  the  instant  an 
electric  spark  runs  through  them  a loud 
report  is  produced.  Certainly  no  air  can 
penetrate  in  the  apparatus  to  occasion 
this  report ; but  directly  the  spark  passes, 
the  gases  combine  and  are  converted  into 
aqueous  vapour  at  an  excessively  high 
temperature ; this  vapour  occupies  seve- 
ral hundred  times  more  space  than  the 
gases  not  combined , and  by  its  sudden  ex- 
pansion strikes  violently  against  the  sides 
of  the  vessel,  and  the  surface  of  water  i, 
and  occasions  that  sound ; the  water  is  at 
the  same  time  propelled  downwards,  and 
would  be  thrown  out  of  the  vessel  if  the 
vapour  were  not  instantaneously  con- 
densed by  its  contact  with  the  sides  of 
the  glass  and  the  water  below.  This 
water  rises  directly  to  very  near  the  top  of 
the  lube  a.  When  this  experiment  is 
made  w?th  the  instrument  called  Volta’s 
Pistol,  the  sound  is  tremendous. 

Third  Cane.  Let  us  consider  now  the 
third  case,  in  which  sound  is  produced  by 
the  collision  of  gases  against  gases.  / 
range  in  this  class  the  explosions  of 
steam-boilers,  thunder,  bursting  of  any 
vessels  filled  w ith  air,  and  a report  of  fire- 
arms, though  this  sound  is  perhaps  more 
complex  than  any.  It  is  known  that  air 


weighs  from  14  to  151bs.  on  every  square 
inch  of  the  earth ; and  if  the  ru&hiag  of 
air  into  the  cannon  after  an  explosion 
were  the  only  reason  of  a report,  it  is  evi- 
dent that  the  sound  would  be  always  the 
same,  as  Mr.  Baddeley  observes : but  no 
less  than  three  causes  occasion  this  re- 
port, viz.  1st.  the  powder  being  ignited, 
pushes  the  charge  a little,  and  forms  a 
small  empty  space  where  it  instanta- 
neously expands,  repels  out  of  the  can- 
non the  ball,  wad,  Sec , and  strikes 
against  the  column  of  atmospheric  air 
which  is  at  the  mouth  of  the  cannon; 
2nd.  the  molecules  of  the  fire-arm  are 
thrown  into  violent  vibration ; 3rd.  the 
air  which  was  propelled  comes  back  by 
its  elasticity  and  rushes  inside  of  the 
cannon,  striking  against  the  bottom  with 
some  force : these  three  sounds  are  so 
close  to  one  another,  that  we  only  distin- 
guish one.  According  to  this,  it  is  easy 
to  explain  why  the  sound  is  so  much 
modified  by  various  circumstances ; what- 
ever is  done  to  facilitate  the  exit  of  the 
charge,  such  os  greasing  the  cannon, 
dipping  the  wad  in  tallow,  &c.,  adds  to 
the  loudness  of  the  report.  A cannon 
that  is  dirty  or  rusty  inside  never  pro- 
duces a very  loud  report,  compared  with 
another  of  the  same  size  and  kind,  but 
clean  and  prepared  in  the  way  mentioned 
above.  The  inside  of  the  piece  being 
rough,  the  charge  comes  out  with  diffi- 
culty, destroys  partly  the  elastic  force  of 
the  gas,  prevents  its  violent  collision  with 
the  atmospheric  air,  and  modifies  the 
other  conditions,  beside  rendering  the 
guu  liable  to  burst. 

There  cannot  be  any  similarity  in  the 
explosion  of  gunpowder  left  loose  on  a 
board  and  fired,  and  the  same  quantity 
tightly  bound  up  in  paper.  It  might  as 
well  be  asked,  why  a kettle  that  boils 
very  fast  does  not  explode  like  the  boiler 
of  a steam-engine  ? What  could  occa- 
sion a report  in  the  first  case,  since  there 
is  no  resistance?  When  the  powder  is 
wrapped  up,  the  tighter  it  is  bound  up, 
the  louder  is  the  report.  Gunpowder 
when  fired  has  a volume  16  or  17  hun- 
dred times  larger  than  in  its  first  state; 
it  possesses,  consequently,  very  great 
elastic  force,  and  if  it  has  to  overcome  a 
great  resistance  its  shock  against  the  at- 
mosphere is  more  sudden  and  more  vio- 
lent, and  the  report  louder.  The  vacuum 
produced,  in  this  instance,  has  little  to  do 
with  the  sound.  The  noise  produced  by 
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a tvliip,  by  thunder,  by  the  bursting  of  a 
bladder  filled  with  air,  by  the  explosion 
of  a steam-boiler,  &c.,  may  also  be  ex- 
plained on  the  same  principle. 

Yours,  &c.  A.  Z. 

London^  S*pt.  A,  l&Jl. 

PRINCIPLES  OF  LOCOMOTION.  SAXULa’s 

REPLY  TO  R.  C.,  JUN.,  MR.  C.HEVER- 

TON,  AND  “QUID.” 

Where  w&t  Moses  when  the  candle  went  out?" 

Sir, — The  opponents  of  my  theory  of 
locomotion  seem  to  increase,  and  did  I 
solely  rely  on  that  theory,  l should,  per- 
haps, be  tempted  to  abandon  it,  on  read- 
ing such  papers  as  those  by  R.  C.,  Jun., 
and  Mr.  Cheverton ; but  when  I recur  to 
my  experiments,  both  with  weights  and 
with  steam  (on  which  experiments  my 
theory  is  grounded),  and  when  1 find 
♦the  reasonings  and  conclusions  of  those 
gentlemen  utterly  at  variance  with  such 
experiments,  i become  more  convinced 
that  they  are  wrong,  even  if  I am  not 
right ; and  of  my  general  correctness  I 
have  yet  seen  no  reason  to  doubt 

My  opponents  will  allow,  that  it  is  a 
waste  of  words  to  refute  in  detail  po- 
sitions, which  have  either  been  drawn 
from  false  premises,  or  terminate  in  false 
conclusions. 

R.  C.’s  originate  in  false  premises, 
Mr.  Cheverton’s  end  in  false  con- 
clusions. 

In  reply  to  R . C.,jtm.,(p.  375). 

R.  C.  argues  from  false  premises,  in- 
asmuch as  he  states,  at  page  370,  that 
**  a weight  suspended  from  a horizontal 
spoke  of  the  wheel”  is  an  external  power 
or  force. 

I have  elsewhere  shown,  that  internal 
and  external  power  operate  very  differ- 
ently— internal  power  only  can  be  con- 
sidered as  locomotive.  A power  cannot 
be  external  whose  immediate  or  ultimate 
point  of  support  or  re-action  is  any  part 
or  point  of  the  machine  itself.  That 
only  can  be  an  external  power  which 
has  a point  of  support  and  re-action  out 
of  the  machine,  which  is,  I presume,  in- 
tended to  be  the  case  with  the  power  a », 
page  375,  such  as  a man  or  horse  pull- 
ing, or  a weight  working  over  a post  in 
the  ground.  The  “ steam-engine  at  j,” 
which  is  rightly  called  an  internal  power, 
and  the  weight  “ suspended  from  a 
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which  is  erroneously  called,  and  reason- 
ed upon  as  an  external  power,  have  (each) 
their  ultimate  point  of  support  and  re- 
action at  c,  for  the  “ re-action  of  the 
power  against  .r,”  must  ultimately  be 
transferred  in  part  lo  c,  sis  would  more 
clearly  appear  if  the  perch  rested  on 
another  wheel  forward,  then  also  hear- 
ing part  of  the  re-action  at  its  c.  I will 
thanic  R.  C.  Jun.  to  review  his  paper 
with  these  considerations,  and  commu- 
nicate the  result,  as  I have  a doubt  res- 
pecting some  minor  points  of  n:y  theory, 
which  his  observations  mav  solve.  If  I 
have  been  too  brief,  I will  be  more  ex- 
plicit j but  he  may  rely  upon  it,  that  all 
force  whose  ultimate  point  of  support  or 
re-action  is  transferred  to  the  points  of 
the  wheels  in  contact  with  the  ground, 
or  main  fulcrum  of  locomotion,  is  an  in- 
ternal force,  whether  from  weights, 
springs,  or  steam.  I wish  R.  C.  to  con- 
sider my  diagram  at  page  378,  which 
accords  with  repeated  experiments,  and 
shows  first  an  external  foree  at  D,  and 
next  an  internal  force  at  E and  G,  and 
also  my  machines  at  pages  407-409, 
which  show  internal  forces  only,  likewise 
the  diagram  in  this  letter. 

R.  C.  says,  4t  y is  the  position  where 
equal  external  and  internal  powers  pro- 
duce like  effects.”  This  is  my  maxim  ; 
my  5th  proposition  implies  that  an  in- 
ternal force  has  constantly  the  same  ef- 
fect as  an  external  force  at  g . With  an 
internal  force  g is  always  a constant 
point,  or  nearly  so,  because  the  ultimate 
point  of  reaction  of  an  internal  force  is 
a constant  point  always  below  the  perch  of 
the  machine , and  its  locality  with  respect 
to  the  machine  very  limited  if  not  inva- 
riable; whereas,  with  an  external  force, 
the  point  of  re-action  is  unlimited — it 
may  be  above  the  machine,  and  lift  it 
off  the  ground,  or  oblique  in  any  di- 
rection. This  is  very  necessary  for  K.  C. 
to  consider,  as  1 think  lie  will  prove  my 
theory  true.  He  will  be  my  champion. 

In  Reply  to  Mr.  Cheverlonj  ( p.  309 ). 

1 am  only  solicitous  to  arrive  at  the 
truth,  and  1 believe  Mr.  Cheverton  is  the 
same;  but  when  1 can  see  the  fallacy 
of  his  locomotive  reasonings,  as  plainly 
as  ( could  those  of  Mr.  Chapman,  in 
page  251  (for  201)  though  they  are  more 
subtle,  and  too  deeply  involved,  to  ad- 
mit of  so  ready  an  explanation,  f by  uo 
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means  feel  inclined  to  yield  to  them.  If 
my  theory  be  untrue,  it  is  a pest  to  me, 
which  I would  gladly  be  rid  of.  I have 
said  Mr.  Cheverton’s  arguments  end  in 
false  conclusions. 

Mr.  C.  has  put  both  Emerson  and  his 
locomotive  diagram  to  the  torture,  to 
compel  them  to  give  evidence  in  favour 
of  his  assertions.  He  has  changed  force 
to  fulcrum,  and  made  a locomotive  ma- 
chine not  locomotive. 

The  humourist  Mathews  asks,”  When 
is  a nose  not  a nose  ?” — when  ’tis  a little 
radish  (reddish) ! and  I may  ask, 
M When  is  a locomotive  machine  not  a 
locomotive  machine  ?” — when  it  is  a pa- 
rallel ruler!  like  Mr.  Cheverton’s  dia- 
gram ! 

Reductio  ad  Absurdum. 

Mr.  C.  undertook  to  show  me  the  way 
to  London,  and  sorely  was  I puzzled  on 
the  road,  as  well  I might  be,  but  when 
we  got  there,  sure  it  was  dear  Dublin, 
and  no  London  at  all,  at  all ! If  I did 
not  treat  such  blunders  jocosely,  I 
should,  perhaps,  be  unpleasantly  severe. 
Emerson  says,  *•  Then  the  force  applied 
within  to  move  the  machine,  will  be  just 
the  same  as  if  the  machine  was  at  rest, 
and  the  object  was  to  be  moved.”  Sax- 
ula  says  so  too ; the  force  will  be  the 
same,  neither  more  nor  less,  but  the  ful- 
crum, abutment,  or  point  of  re-action,  will 
be  different;  Emerson  says  force,  not 
fulcrum.  If  Mr.  Cheverton  and  I (which 
Hercules  forbid)  wrestle  together,  and  I 
push  him  down  with  a certain  force,  the 
abutment  of  that  force  will  be  at  my 
feet ; but  if  Mr.  C.  push  me  down  with 
like  force,  the  abutment  will  be  at  his 
feet,  although  our  point  of  contact  re- 
mains the  same.  The  water  repels  the 
boat,  or  the  boat  repels  the  water.  Mr. 
C.  cannot  overturn  the  “ authorities,” 
and  here  I close  my  remarks  on  the  oar 
fulcrum. 

I am  now  no  longer  puzzled — I admit 
fully  the  operation  of  his  diagram,  as 
he  describes  it,  page  391 ; but  1 wholly 
deny,  that  it  resembles  in  action  a loco- 
motive machine.  He  has  pinned  down 
the  peripheries  of  the  wheels  bp,  to  the 
ground  or  plane ; the  un-locomotive  re- 
action on  these  pins,  and  a composition 
of  forces  give  the  impulses  he  seeks  for ; 
but  this  is  not  locomotive  action,  it  is 
common,  or  statumotive  action  (a  new 
word).  The  rims  of  locomotive  plain 
wheels  have  liberty  to  move  backward, 


that  is,  to  grind  round  in  theground^when 
pressed  by  strong  power,  and  are  not 
able  to  progress  or  move  forward ; his 
levers  have  no  such  option,  as  he  will 
find,  if  he  will  merely  abut  them  against 
the  pins,  and  not  through-fasten  them. 
More,  I need  not  say;  and  for  better 
proof  than  any  I can  give,  I reauest  Mr. 
C.  to  make  a carriage  model  with  wheels, 
not  too  small,  on  the  principle  of  his 
diagram,  and  this  I require  by  way  of 
reasonable  fine  for  making  such  a blun- 
der, and  had  I not  u contemvt  of  court ” 
ringing  in  my  ears,  I should  require  our 
editor  to  be  aiding  and  assisting  at  such 
model,  because  he  especially  sanctioned, 
at  page  407,  the  said  blunder.  I have 
already  made  two  models  at  Mr.  C.’s 
request,  partly  by  which  I have  con- 
vinced myself  that  his  assertions  are  true, 
as  regards  statumotion ; but  false  as  ap- 
plied to  locomotion,  respecting  the  prin- 
ciples of  which  Mr.  Cheverton  is  (like 
Moses)  in  the  dark. 

My  illustrative  weights  hang  like  dead 
weights  about  the  faculties  of  my  anta- 
gonists ; 1 will,  therefore,  abandon  them, 
and  take  to  the  more  vivacious  elasticity 
of  springs,  provided  Mr.  Cheverton,  as 
a weight-parting-with  favour,  will  tell 
roe  which  of  the  four  following  equal 
weights  (omitting  all  pulley  friction) 


gives  the  most  powerful  locomotive  or 
propulsive  effect  over  the  obstacle  C ; 
ana  this  I seriously  request  as  a clue  to 
future  observations.  If  Mr.  C.  has  a 
doubt,  he  will  gain  much  locomotive  in- 
formation, by  making  a model  of  the 
machine,  which  I advise  him  to  do,  both 
with  barrel  springs  and  weights. 

Many  eyes  are  upon  him,  and  he  must 
not  now  stop  at  trifles  ; experiments  only 
can  decide  the  contest ; and  if  experi- 
ments prove  me  wrong,  I am  ever  ready 
humbly  to  ask  pardon  for  all  the  trouble 
I have  given. 
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In  Reply  to  “ Quid,”  (p.  409). 

To  have  to  repel  such  pop-gun  at- 
tacks as  those  of  Quid  is  rather  irksome ; 
for,  though  he  carries  only  blank  car- 
tridge, he  swells  the  master-roll  of  my 
antagonists,  and  I will,  in  courtesy,  re- 
turn his  fire. 

“ For  thee,  fair  science,  welcome  all  the  past, 

*•  For  thee,  fair  science,  welcome  e'en  the  last/’ 

I f Quid  had  seriously  read  my  papers, 
I think  he  would  have  given  me  credit 
for  sufficient  mechanical  knowledge  to 
free  me  from  the  c grievous”  error  of 
maintaining  that  more  icork  could  be 
done  by  long  cranks  than  short  ones. 

A man  cannot  do  more  work  with  a 
lifting  crane  than  without  one ; but  he 
can  do  such  work  with  a crane  as  with- 
out one  he  could  not  do.  So  by  long 
cranks,  levers,  or  wheel-gear,  such  as 
Quid  describes,  a carriage  can  mount  a 
hill  or  overcome  an  obstacle  that  with 
short  cranks  it  cannot  do.  For  the 
reasons,  I refer  him  to  my  theory — and 
so  this  quid  is  chewed .• 

Yours,  See,  Saxula. 

September  6,  1831. 

DESCRIPTION  OF  MR.  HARRISON’S  IM- 
PROVED ESCAPEMENT  AND  FLV  FOR 

TURRET-CLOCKS. 

( Concluded  from  last  Number.) 

w Of  the  Flies. 

“ It  need  not  be  told  that  the  use  of 
clock-flics  is  to  regulate  the  motion  of  the 
machinery,  and  is  effected  by  means  of 
wings,  or  vanes,  fixed  at  the  ends  of 
arms,  which,  in  revolving,  beat  against 
the  air,  causing  such  resistance  to  the  mo- 
tion as  prevents  it  from  becoming  too 
rapid.  Now,  as  the  motion  ought  not  to 
be  checked  until  the  proper  degree  of 
speed  is  attained,  it  follows  that  the  man- 
ner in  which  clock- flies  have  hitherto  been 
made  is  by  no  means  well  adapted  to  the 
purpose,  seeing  they  have  fixed  wings, 
which  consequently  always  give  resist - 
ance — not  merely  when  the  motion  be- 
comes too  rapid,  but  continually,  even  in 
some  degree  the  moment  the  motion  com- 
mences. The  superiority  of  these  im- 
proved flies  is  therefore  obvious,  since  so 
long  as  their  motion  does  not  exceed  tho 
intended  rate  (to  which  they  can  be  ad- 
justed at  pleasure,  by  tightening  or  slack- 
ening the  spring),  just  so  loug  will  the 


• SaxuU  would  perceive  from  last  Number,  that 
he  has  still  another  “ quid"  to  chew,  and  of  a some- 
what tougher  sort  thau  the  one  which  he  has  here 
disposed  of.— Jiu.  M.  M. 


wiugs  cut  the  nir  with  very  little  resist- 
ance ; but  the  instant  the  motion  becomes 
quicker  than  this,  the  same  instant  do  the 
wings  fly  out  Rnd  beat  against  the  air,  the 
centrifugal  force  becoming  greater  than 
the  force  of  the  spring. 

“ But  although  the  advantage  of  flics 
on  this  principle  over  those  of  the  com- 
mon sort  is  evidently  very  considerable, 
yet  it  perhaps  can  only  be  justly  appre- 
ciated by  adding  a few  cursory  observa- 
tions. Taking  for  data,  that  a surface  of 
a foot  square  impii  ging  on  the  air  at  the 
rate  of  100  feet  in  a second,  will,  at  a 
mean  temperature  and  density  of  the  nt- 
mosphere,  hold  about  281bs.  in  equiiibrio, 
we  find,  by  calculation,  that  the  striking 
machinery  of  a clock  with  flies  on  this 
principle  will  not  require  quite  so  much 
as  three-fourths  of  the  weight  that  would 
bo  required  with  the  best  flies  made  in 
the  common  way ; and  yet  it  seems  to  ap- 
pear that  the  real  advantage  is  even 
greater  than  this.  One  great  object  to  be 
overcome  is  inertia  ; this  is  so  consider- 
able ns  to  be  extremely  felt  in  the  striking 
machinery  of  a clock,  and  is  indeed  the 
point  on  which  it  almost  entirely  hangs  ; 
since,  if  it  once  gets  duly  in  motion,  there 
is  no  clanger  of  its  failing  to  perform  its 
allotted  number  of  blows. 

“ Now,  the  flies  of  a clock  being  the 
last  and  swiftest  motion  in  the  train,  their 
command  over  the  machinery  is  conse- 
quently very  great.  A power  of  two 
ounces  at  the  end  of  the  arm  will  fre- 
quently balance  three  hundred  weight 
hung  at  the  pulley,  and  sometimes  consi- 
derably more,  according  as  the  descent  of 
the  weight  may  be  more  limited  ^and  con- 
sequently greater  weight  reqtnred)  by 
the  local  circumstances  of  the  place.  It 
is  true  that  the  resistance  is  inconsiderable 
at  the  commencement  of  the  motion  ; but 
as  it  increases  much  more  rapidly  than 
the  motion  increases,  it  follows,  that  from 
tho  great  effect  it  has,  it  must  needs  be 
severely  felt  at  such  a juncture  as  im- 
pressing motion  on  the  machinery,  so  that 
a much  greater  weight  is  required  to  im- 
press a sufficient  motion  on  it  before  it 
begins  to  lift  the  hammer.  On  the  con- 
trary, my  improved  flies  do  not  fly  out,  or 
(as  we  may  call  it)  open , till  after  the 
hammer-lever  drops  off  the  roller  in  giv- 
ing the  first  blow  ; and  they  also  con- 
tinually close  during  the  lifting  of  the 
hammer  afterwards,  and  only  open  for  a 
moment  on  tho  speed  increasing  each 
time  the  hammer  drops;  whence  they  not 
only  govern  the  motion  the  more  effec- 
tually, but  they  require  little  more  weight 
than  what  is  merely  sufficient  to  lift  the 
hammer  and  overcome  the  inertia  and 
friction. 
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“ References  to  the  Figures. 

u Fig.  4 (see  last  Number,  pp.  449  and 
451)  is  a front-view  ; fig.  5 a side-view  ; 
fig.  6 a back-view  of  the  middle  portion 
drawn  larger ; and  fig.  7 a section,  with 
the  parts  separated,  «,  the  axis  ; 6,  the 
collar,  or  nlate,  in  which  it  turns,  and 
through  which  it  projects  enough  to  re- 
ceive the  By.  cc,  the  arms:  d d,  the 
wings,  jointed  to  the  arms  at  cc,  which 
are  cross-axes  fitting  in  the  cheeks  ff  of 
the  wings.  gg%  two  connecting-rods 
jointed  to  the  wings  at  hh , and  to  the 
ears  i i of  the  spring-box  j.  k , fig.  7,  the 
hollow  axis  of  the  arms  cc ; this  goes  on 
tho  axis  a,  and  on  it  is  fitted  the  spring- 
barrel  /,  and  its  cap  l.  The  pipe  Jr  forms 
the  barrel-arbour  ; it  is  filed  away  on  one 
side,  so  as  to  leave  a stud  m to  hold  the 
spring,  the  other  end  being,  of  course,  at- 
tached to  the  barrel ; the  plate,  with  the 
ears  ii,  is  fitted  on  the  neck  of  the  barrel, 
and  lightly  rivetted  at  »,  so  as  to  move 
freely  on  it.  o,  a ratchet-wheel  round  the 
barrel  j ; p,  a catch  screwed  to  one  of  the 
ears  i.  Now,  when  the  spring-barrel  is 
fitted  on  the  fly-arms  and  put  on  the  axis 
a,  one  may  turn  without  the  other ; it  is 
then  followed  by  the  ratchet-wheel  q , 
which  is  squared  on  the  axis  a,  and  se- 
cured by  the  screw-nut  t ; this  is  engaged 
by  the  catch  r,  urged  by  the  spring  s, 
both  attached  to  the  arms  cc.  On  turning 
the  axis  a round  the  way  of  the  arrows  in 
fig.  4,  the  ratchet-wheel  q carries  round 
the  arms  ee  by  the  catch  r ; but  when  the 
axis  a is  suddenly  stopped,  the  arms  and 
wings  can  go  on  alone,  till  they  have  lost 
their  momentum ; while  the  arms  re- 
volve, the  wings  d d endeavour  to  open, 
as  shown  by  the  dotted  lines  dd.  This 
is  sufficiently  restrained  by  the  spring- 
barrel  j.  It  is  wound  up  by  turning 
round  the  barrel  fig.  6,  and  retaining  it  by 
the  catch  p.  It  then  urges  back  the  ears 
ff,  and  pulls  the  connecting-rods  gg , 
thus  holding  the  wings  d d close,  u u are 
stops  which  abut  against  the  arms,  and 
prevent  their  being  pulled  in  more  than 
to  the  circle  of  motion.  The  spring  may 
easily  be  wound  up  so  as  to  suit  any  given 
velocity  ; and  when  that  is  exceeded,  the 
wings  will  fly  open  to  beat  against  the 
air,  pulling  the  ears  ii  to  the  dotted  places 
ff,  figs.  4 and  6,  and  winding  up  the 
spring  so  much  more  as  they  fly  out,  and 
returning  them  as  the  motion  slackens.” 

Subsequently  to  furnishing  the  Society 
of  Arts  with  the  preceding  descriptions, 
Mr,  Harrison  sent  the  Secretary  the  fol- 
lowing letter,  in  which  he  supplies  some 
omissions,  and  adds  several  interesting 


particulars  illustrative  of  the  value  of  his 
two  inventions : — 

**  Burtenupen-TVent,  Feb.  19.  1830. 

**  Sir,— There  is  an  omission  in  my  de- 
scription of  the  escapement,  which,  should 
It  not  occur  to  the  Committee,  you  will 
have  the  goodness  to  mention,  namely, 
that  the  construction  of  the  pallets  is  such 
as  to  admit  of  being  adapted  either  to 
large  or  small  arcs  of  the  pendulum,  ac- 
cording as  the  arms  on  the  axes  are  shorter 
or  longer,  or  as  the  pitch  of  the  teeth  of 
the  wheel  is  greater  or  less  in  proportion 
thereto.  I may  add,  also,  that  it  requires 
to  be  set  a-going  a day  or  two  before  the 
effect  of  different  weights  becomes  regu- 
lar ; and,  I believe,  a little  fresh  oil  will 
make  it  rather  irregular  for  a short  time. 
From  whatever  cause  this  may  happen, 
my  son  discovered  it  to  be  fact,  and  the 
case  appears  to  be  genera!  in  time-keepers, 
as  on  making  any  alteration  they  do  not 
seem  to  settle  immediately.  Mr.  J.  D. 
Sollitt,  who  ascertained  the  rates  of 
Christ  Church  clock,  which  I sent  with 
the  models,  has  two  time-keepers,  one 
sidereal  and  the  other  mean  time  : finding 
that  his  wooden  rod  pendulums  (although 
rendered  impervious  to  moisture,  and  com- 
pensated and  otherwise  managed  accord- 
ing to  the  best  of  his  judgment  and  in- 
formation, resting  on  the  most  eminent 
trials,  French  as  well  as  English),  was 
not  regularly  affected  by  different  tem- 
peratures; and  a material  having  occur- 
red to  him  which  he  conceived  to  be  far 
superior  for  pendulum-rods,  on  putting 
these  on  at  the  commencement  of  the  pre- 
sent year,  he  found  the  clocks  were  two 
or  three  days  before  their  rates  became 
steady.  Since  the  application  of  these 
pendulums,  however,  those  clocks  go 
with  a remarkable  precision,  as  appears  by 
the  most  accurate  observations  he  can 
make  with  an  excellent  transit  instru- 
ment. And  to  ensure  the  greater  accuracy 
(as  reading  the  time  of  the  clock  requires 
to  be  as  instantaneous  ns  possible),  lie  fre- 
quently takes  the  transits  of  three  differ- 
ent stnrs  over  the  meridian  the  same  after- 
noon or  evening,  and  so  takes  the  mean. 
On  his  iuforming  me  the  material  his  new 
pendulum-rods  are  made  of,  1 told  him  of 
the  one  i had  devised,  which  seemed  to 
please  him  better  than  his  own.  But  1 
conceive  bis  is  not  to  be  complained  of,  as, 
according  to  his  register  of  the  tempera- 
ture of  the  air  in  his  clock-cases,  and  of 
the  rates  of  his  clocks,  since  the  8th  of 
the  last  month  to  the  11th  of  the  present, 
his  sidereal  clock  has  not  varied  in  its  rate 
-j-i-ft  of  a second.  Not  that  it  is  possible  to 
observe  so  near  as  perhaps  ^ of  such 
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truth;  but  the  mean  of  his  observations 
and  computations  gives  this  result. 

“ I am  perfectly  satisfied,  however, 
that  church-clocks  are  in  some  respects 
really  better  adapted  for  keeping  time 
with  precision  than  house-clocks  are, 
partly  because  of  the  greater  length  of 
their  pendulums,  by  which  they  describe 
a less  arc  with  the  same  velocity  of  the 
bulb  ; and  their  greater  weight,  by  which 
the  effect  of  any  variation  in  the  density  of 
the  medium  is  proportionably  lessened; 
and  partly  on  account  of  the  machinery 
being  larger,  by  which  greater  propor- 
tional accuracy  is  attained  in  the  execu- 
tion, and,  being  less  delicate,  any  varia- 
tion in  the  fluidity  of  the  oil  has  a less 
effect. 

“ Perhaps  there  is  not  any  other  escape- 
ment yet  announced  to  the  public  that  will 
bear  so  great  an  alteration  in  the  weight 
with  such  a little  effect  on  the  arc  and  the 
time  of  oscillation,  as  those  on  the  princi- 
ple of  the  model  I have  sent;  and  I am 
persuaded,  that  had  Christ  Church  clock 
one  of  my  compensating-pendulums,  in- 
stead of  the  common  deal  rod,  it  would 
measure  time  with  any  time-keeper ; but 
they  only  wished  to  go  to  the  price  of  a 
good  common  clock.  Nevertheless,  I 
esteem  my  other  escapement  to  be  consi- 
derably superior,  but  it  is  more  delicate, 
and  must  not  be  introduced  into  a church- 
clock  without  a detached  pallet-wheel,  on 
account  of  the  rough  hands  (in  winding 
up,  &c.)  which  church-clocks  sometimes 
fall  into.  But  by  introducing  a detached 
pallet-wheel,  according  to  our  mode  of 
doing  it,  the  part  measuring  time  is  re- 
duced to  this  wheel  only  ; which  moving 
on  small  pivots,  and  being  always  ac- 
tuated by  an  equal  force,  and  not  affected 
by  the  discharge  of  the  other  works  in 
winding  it  up,  continually  impresses  the 
same  impulse  on  the  pallets,  although  the 
weight  hanging  at  the  clock  should  vary 
from  pounds  to  hundred  weights,  or  whe- 
ther the  clock  may  have  to  drive  the 
pointers  of  a dozen  different  dials  variously 
situated,  or  no  pointers  at  all.  Indeed,  I 
am  firmly  persuaded  of  the  practicability 
of  making  a church-clock  without  any 
•very  extraordinary  trouble  or  expense, 
that  would  not  vary  in  its  rate  a single 
second  in  a long  space  of  time.  And  were 
any  premium  to  be  offered  for  the  cheap- 
est, the  most  practicable,  and  best  adapted 
time-keeper,  on  a proper  scale  for  a thir- 
teen feet  or  two  seconds*  pendulum  (which 
I couceive  to  be  best,  a longer  not  being 
so  manageable),  that  should  measure  time 
with  the  greatest  precision,  as  was  done 
with  success  in  the  case  of  the  Liverpool 
and  Manchester  rail -way,  I know  ray  son 


would  engage  in  the  composition  with  the 
greatest  confidence. 

“ It  is  somewhat  extraordinary  that  he 
and  myself  should  have  both  hit  upon  those 
pallets,  of  which  we  have  sent  the  model, 
totally  unknown  to  each  other,  and  nearly 
at  the  same  time.  Pallets  were  wanted  to 
a large  church  clock,  and  I had  expressed 
a wish  to  introduce  a superior  kind  ; he 
therefore  began  to  think  about  the  matter, 
probably  before  I had  leisure  to  do  so.  It 
was  not  long,  however,  before  the  plan  oc- 
curred to  me,  and  I made  a working  draw- 
ing thereof,  which,  on  carrying  to  him  to 
make,  I was  surprised  at  finding  that  he 
had  almost  got  the  self-same  thing  made  of 
iron ; though  he  has  sinco  used  brass,  as 
being  easier  to  work,  and  not  so  liable  to 
oxidate. 

With  respect  to  the  flies  for  regulating 
the  motion  of  the  striking  machinery,  I 
mentioned,  in  my  description,  that  those 
improved  flies  would  only  require  about 
three-fourths  of  the  weight  that  common 
flies  require ; but  this  is  the  least  advan- 
tage that  can  be  admitted.  I know  some 
clocks  in  which  the  artists,  in  order  the 
more  effectually  to  regulate  the  motion, 
have  introduced  such  large  flies  as  actually 
to  require  three  times  the  weight  that 
might  have  sufficed  merely  to  lift  the  ham- 
mer, insomuch  that,  were  the  hammer  to 
be  taken  off,  the  motion  of  the  machinery 
would  not  be  much  increased.  Indeed, 
this  is  a subject  of  greater  magnitude  than 
perhaps  may  be  generally  apprehended— 
the  hammers  necessary  to  bring  forth  the 
full  sound  of  large  bells  being  very  consi- 
derable. The  head  of  the  hammer  which 
strikes  the  hours  on  the  8th  or  tenor  bell 
at  Louth,  in  Lincolnshire,  is  521bs.,  and  is 
lifted  to  such  a height  as  to  shake  the 
whole  piece,  frame,  beams,  &c. ; indeed, 
the  smallest  of  the  quarter-hammers, 
which  strikes  on  the  least  bell  in  the  peal, 
is  24lbs.,  and  its  stroke  is  felt  very  strong- 
ly on  the  third  bell-rope  at  the  bottom  of 
the  tower  ((his  being  the  only  rope  which 
comes  to  the  bottom),  although  the  bell- 
frame  is  116  feet  above:  and  the  other 
quarter-hammer  is,  of  course,  considerably 
heavier.  The  hammer  which  strikes  the 
hours  at  Doncaster  is,  I believe,  nearly 
70  pounds. 

**  When  it  is  considered,  that  church- 
clocks  are  generally  adapted  to  go  eight 
days,  and  that  in  this  space  the  hour- 
hammer  has  to  give  1248  blows,  and  those 
of  the  quarters  3840  blows,  including  both 
hammers  ; it  will  easily  be  conceived  that 
such  hammers  are  not  to  be  lifted  to  a con- 
siderable height  such  a great  number  of 
times  without  great  weight,  even  with 
those  improved  flics,  every  ^her^ossj^blc 
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disadvantage  being  likewise  removed ; 
and,  consequently,  much  less  can  this  be 
done  with  common  flies.  Hence  it  is  that 
few  church-clocks  scarcely  bring  forth 
half  the  full  sound  of  the  bells : for, 
though  bells  do  really  admit  of  yielding 
considerably  more  sound  from  the  clock- 
hammers  than  from  their  clappers,  yet, 
were  the  weight  and  fall  of  the  hammers 
such  as  to  produce  the  full  sound,  the 
connecting-apparatus  and  the  flies  being 
according  to  the  usual  mode,  the  weight 
would  be  enormous.  Mr.  Wynn  makes 
mention  of  17  cwt.  being  hung  at  the  quar- 
ter part  of  a clmrch-clock. 

“ I am,  Sir,  yours,  &c. 

“ James  Harrison. 

NEW  PATENTS. 

Brief  Notices  of  Specifications  Enrolled 
in  1831. 

( Conti  uu(d  from  p.  349 •) 

Ubiquious  Shower  Baths.  J.  L. 
Penham , Wigmore-streeL — The  improve- 
ment patented  in  this  case,  consists  in 
making  such  an  arrangement  of  pipes 
and  reservoirs,  that  the  bather  may  cause 
the  water  to  shower  or  project  upon  him 
in  any  direction  he  pleases ; either  up- 
wards, or  downwards,  or  sidewards.  The 
construction  of  a bath  on  this  plan  can 
he  a matter  of  no  difficulty  to  any  one 
in  the  least  acquainted  with  hydraulics. 
The  mode  pointed  out  by  Mr.  Benham, 
is,  perhaps,  as  good  as  any,  but  not 
belter  than  fifty  others  that  might  be 
suggested.  Such  a bath  would  probably 
be  found  of  considerable  use  in  the  cure 
of  particular  local  diseases. — Date  of 
Pat.y  Dec.  13,  1830 ; of  Sitec .,  June  13, 
1831. 

“Species  op  Coal  fitted  for  Re- 
fining and  Purifying  Sugar.”  M.  E. 
A.  Per  tins,  Spinster , Paris. — The  new 
“ species  of  coal,”  of  which  the  patentee 
claims  the  invention,  is  a compost  of 
many  sorts,  having,  for  their  common 
characteristic,  the  union  of  animal  and 
vegetable  matter  with  clay,  sand,  and 
common  salt.  We  select,  for  exem- 
plification, the  sort  which  she  seems  to 
recommend  as  best  calculated  to  serve  as 
a substitute  for  the  ordinary  bone-black 
in  refining  sugar.  Of  river  sand  take 
250  parts,  of  ciay  50,  of  salt  (being  first 
dissolved)  50,  of  gas  tar,  molasses,  or 


blood,  100.  Form  the  mass  into  cakes 
and  dry  them  thoroughly  in  a coke  fur- 
nace. The  cakes  are  then  to  be  taken 
nut  and  ground  to  the  requisite  fineness. 
Date  of  Pat.y  Dec . 23,  1830;  of  Spec., 
June  23,  1831. 

New  mode  of  Preparing  the  Leaf 
of  a British  Plant  for  producing  a 

HEALTHY  BEVERAGE  BY  INFUSION. 

Richard  Abbey,  of  Wallhatnstow. — The 
plant  alluded  to  is  hawthorn  ; the  44  new 
mode”  of  preparing  its  leaves,  rincing  in 
cold  water,  then  steaming  them  till  they 
change  from  green  to  olive,  and  finally 
drying  them  on  hot  plates.  There  is,  we 
fear,  nothing  new  in  the  proposition  to 
employ  hawthorn  instead  of  genuine  tea 
leaves ; but,  possibly,  Mr,  Abbey’s  mode 
of  preparing  them  may  l>e  new.  Mr. 
Abbey  is  said  to  have  been  once  a whole- 
sale tea-dealer,  and  must  Ire  supposed  to 
know  the  usages  of  his  former  brethren 
in  trade. — Date  of  Pat.y  Feb.  21,  1831  ; 
of  Spec.,  Aug.  13,  1831. 

New  Mode  of  Fabricating  Cloth, 
Thomas  Walmesleyy  Manchester,  Manu- 
facturer.— The  patent  is  stated  to  be  for 
44  improvements  in  the  manufacture  of 
cotton,  linen,  silk,  and  other  fibrous  sub- 
stances, into  a fabric  or  fabrics  applicable 
to  useful  purposes.”  These  improvements 
have  for  their  object  to  supersede  alto- 
gether the  necessity  of  spinning  and 
weaving.  The  cloth  is^to  be  manufac- 
tured in  a way  similar  to  felt  The  cot- 
ton, or  other  44  fibrous  substance,”  after 
being  tcazed  and  carded  in  theusua!  man- 
ner, is  to  be  laid  out  in  two  or  more  thin 
layers,  one  above  the  other,  according 
to  the  thickness  of  the  intended  fabric. 
These  layers  are  to  be  slightly  pressed  to- 
gether; the  uuited  fleece  is  then  to  be 
thoroughly  saturated  by  strong  pressure, 
with  any  glutinous  solution  (by  an  appa- 
ratus similar  to  that  employed  in  pre- 
paring cotton -yam  for  warps) ; and  the 
cloth  is  afterwards  to  be  dried,  and  dress- 
ed by  steatn  heat.  The  patentee  de- 
scribes the  sort  of  machinery  which  he 
prefers  for  these  differeut  purposes.  His 
patent  is  not,  however,  for  that  ma- 
chinery, or  any  part  of  it,  but  generally 
for  this  mode  of  fabricating  doth,  what- 
ever may  be  the  mechanical  means  em- 
ployed. Mr.  Walraesley  seems  not  to  be 
aware,  that  plans  rm  manufacturing  doth 
on  the  same  principle  have  been  often 
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tried  before,  both  in  this  country  and  in 
America.  He  will  perhaps  be  still  less 
pleased  to  learn  that  they  have  uniformly 
failed.  See  Mech.  Mag.  vol.  xii.  p.  334. 
Date  of  Pat.,  Dec.  13,  1830 ; of  i Spec., 
June  13,  1831. 

Improvements  in  Machinery  for 
Generating  Steam,  S.  Dunn , En- 
gineer, Southampton. — The  patentee  pro- 
fesses to  apply  burning  gas  through  the 
medium  of  vertical  tubes  to  the  interior 
of  boilers  for  generating  steam.  Such 
an  application  of  gas  has  been  often  be- 
fore .suggested — more  than  once  in  our 
own  pages.  See,  particularly,  Mech.  Mag. 
vol.  xi.,  p.  193). — Date  of  Pat.,  Feb.  21, 
1831 ; of  Spec.,  Aug.  20,1831. 

Railway  Carriages,  R.  Stephenson , 
of  Newcastle- on-Tyne,  Engineer.  - The 
present  improvement  of  Mr.  S.  is  confined 
to  u the  axles  and  parts  which  form  the 
bearings  at  the  centres  of  wheels  which 
are  to  travel  upon  edge-railways.”  He 
now  employs  for  each  pair  of  wheels  a 
sort  of  double  axle,  that  is,  a solid  axle 
inclosed  within  a hollow  casing,  which 
serves  the  purpose  of  a supplementary 
axle.  The  solid  axle  goes  through  the 
hollow  casing  at  each  end,  and  supports 
on  its  extremities  the  weight  of  the  car- 
riage, while  the  wheels  are  fixed  to  the 
supplementary  axle  exclusively.  The 
principal  part  of  the  pressure  being  thus 
removed  from  the  solid  or  rotating  axle, 
it  works  with  less  friction,  and  can  be 
kept  constantly  lubricated  with  greater 
ease. — Date  of  Pat.,  March  11,  1831  j 
of  Spec.,  July  11,  1831. 

(To  it  continued.) 

NOTES  WORTH  NOTICE. 

' “ The  short  end  pithy  aaecdote  bes  made  more 
converts  to  knowledge  than  the  longer  and  more 
elaborate  essay  ; and  the  essay,  in  its  turn,  more  than 
the  abstruse  aud  ponderous  quarto.” 

Progress  of  Manufactures  in  A us- 
trolia. — The  following  very  interesting 
sketch  of  the  State  of  the  Useful  Arts  in 
this  flourishing  colony,  is  abridged  from 
the  annual  speech  of  Sir  John  Jamison, 
the  President  of  the  Agricultural  and 
Horticultural  Society  of  New  South 
Wales,  as  reported  in  the  Sydney  Gazette 
of  October  16,  1830 : — 

M Mr.  S.  Lord,  after  many  years*  per- 
severance, has  succeeded  in  manufac- 
turing coarse  cloth  and  blankets,  which 
are  very  durable,  and  are  readily  sold  to 
tho  extent  of  the  supply.  Mr.  Robert 
Cooper,  besides  his  splendid  distillery, 


Is  engaged  in  erecting  a building  for  the 
manufacture  of  cloth,  and  has  sent  to 
England  for  skilful  manufacturers  and 
machinery.  His  success  cannot  be  doubt- 
ed. It  is  amongst  the  drawbacks  to  oar 
prosperity,  that  we  have  not  yet  manu- 
factured all  the  coarse  cloth,  blankets, 
flannels,  &c.  necessary  for  our  own  use, 
and  it  may  be  apprehended,  that  the  dura- 
bility and  superiority  of  our  wool  will 
not  be  known  so  as  to  be  justly  appre- 
ciated, until  it  is  manufactured  free  from 
the  mixture  of  inferior  JSuropean  wools; 

“ The  manufactories  of  Messrs.  Dick- 
son, Wilshire,  Mackie,  and  Aspinal,  al- 
ready make  soap  and  candles,  not  only 
sufficient  for  the  consumption  of  the  po- 
pulation of  New  South  Wales,  but  also 
for  export  to  Van  Diemen’s  Land.  The 
soap,  in  quality,  is  allowed  to  be  as 
good  as  the  best  English,  and  candles 
are  approaching  to  European  perfection. 
A discovery  has  been  made  by  Mr. 
Mackie,  that  the  ashes  of  the  mangrove- 
tree,  which  grows  wild  on  most  parts  of 
tho  sea-coast,  are  as  good  a sub-carbonate 
of  soda  as  Spanish  barilla,  and  these 
trees  are  so  numerous,  that  the  supply 
must  be  quite  inexhaustible.  The  price 
of  the  best  soap,  in  consequence  of  this 
advantage,  ought  never  to  be  more  than 
one  farthing  per  pound  above  that  of 
tallow,  now  from  2d.  to  S d.  per  pound. 
In  the  course  of  last  year  only,  Mr. 
Aspinal  paid  1200/.  for  colonial  barilla, 
used  in  his  manufactory.  To  Mr.  Wil- 
shire  is  due  tho  credit  of  establishing 
the  first  tan-yard  ; he  last  year  tanned 
and  manufactured  2000  hides,  5000  kan- 
garoo-skins, 6000  sheep-skins,  and  7 rolls 
of  parchment  of  60  skins  each.  Mr.  W. 
has  so  many  competitors,  that  there  is 
euough  leather  prepared  for  colonial  use, 
and  a surplus  of  green  hides  exported  to 
England  ; he  last  year  paid  n«  less  than 
500/.  to  persons  for  collecting  mimosa- 
bark.  Flax  enough  is  obtained  from 
New  Zealand,  at  a cheap  rate,  for  colo- 
nial purposes,  and  a surplus  for  export- 
ation.” 

Sir  John  concludes  this  branch  of  his 
subject  by  emphatically  observing,  “ I 
hope  the  period  is  not  far  distant,  when 
we  shall  manufacture  all  the  woollen 
goods  wo  require,— distil  our  spirituous 
liquors, — brew  as  much  beer  as  wc  want, 
— and,  above  oil,  make  the  whole  of  the 
wine  and  oil  we  stand  in  need  of.” 

The  newspaper  from  which  we  have 
quoted  the  above,  is  itself  a proof  of 
the  advance  of  Australia  ; it  is  of  as 
large  a size,  as  well  edited,  and  as  well 
printed,  as  the  most  respectable  of  our 
English  journals.  It  appears  thrice  a 
week. 
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Iron  Manujacture  in  India. — The  Ma- 
dras Government  Gazette  contains  a re- 
gulation, the  first  of  1831,  passed  by  the 
Governor  in  Council,  for  granting  to 
Josiah  Marshall  Heath,  Esq.,  the  ex- 
clusive privilege  of  erecting  and  using 
iron  works  on  the  European  plan,  within 
the  Presidency  of  Fort  St. -George,  until 
the  end  of  the  present  charter.  Mr. 
Heath  belougs  to  the  Madras  civil  ser- 
vice, and,  it  appears,  has  employed  many 
years,  and  a considerable  part  of  his 
fortune  in  introducing  iron-works  into 
districts  abounding  in  iron  ore,  but  hi- 
therto neglected  for  waut  of  adequate 
means  of  raising  and  working  them.  To 
encourage  him  in  his  undertaking,  the 
Governor  has  deemed  it  proper  to  grant 
him  a temporary  monopoly  of  the  manu- 
facture; every  thing  is  done  by  monopoly 
in  India. 

Indian  Cotton  versus  American. — The 
.Agricultural  Societies  of  Calcutta  and 
Madras  are  laudably  engaged  in  intro- 
ducing varieties  of  the  cotton-plant  hither- 
to unknown  in  Hindostan.  Experiments 
have  proved  that  the  Bourbon  cotton  suc- 
ceeds well  in  Bengal ; and  some  sea- 
island  cotton,  the  growth  of  which  has 
until  now  been  engrossed  by  the  Ameri- 
cans, has  been  produced  in  India  from 
American  seed,  and  exhibited  to  the 
Asiatic  Society,  which  appeared  to  be 
equal,  if  not  superior,  to  a sample  of  the 
original : from  this  strong  hopes  are  en- 
tertained that  we  shall  be  able  to  drive 
Brother  Jonathan  out  of  the  market.  The 
great  defects  of  the  lands  where  it  is 
grown  are  superabundance  of  salt,  and  a 
scarcity  of  fresh  water ; to  remedy  this, 
boring  must  be  had  recourse  to ; this  has 
been  tried  at  Fort  William,  but  as  yet 
unfortunately  without  success,  notwith- 
standing the  operation  has  been  carried  on 
to  a great  depth. 

Seientijic  Periodicals  of  Italy. — Sci- 
ence is  not  totally  neglected  even  in  Italy. 
Two  new  journals  have  lately  commenced 
their  career;  one,  “ Annals  of  Science 
in  the  Lombardo-Venetian  Kingdom,”  is 
published  monthly  in  Padua,  immediately 
under  the  eyes  of  the  Austrian  Govern- 
ment ; this,  however,  fills  the  place  of 
two  or  three  which  have  been  discon- 
tinued for  want  of  patronage  ; the  other, 
“ The  Horticultural  Review,”  which  ap- 
pears quarterly  at  Placentia,  although  its 
full  title  Is  very  long  and  pompous,  is  a 
very  small  and  flimsy  work ; that  it  can- 
not be  very  expensive  is  evident  from  the 
price,  which  js  only  half-a-crown  per 
annum,  yet  it  professes  to  give  “ reviews, 
with  extracts,  of  every  work  on  horticul- 
ture, published  in  Italy  or  elsewhere.” 


The  First,  of  August  commemorated.— 
The  opening  of  the  New  London  Bridge 
has  not  passed  without  being  celebrated 
in  verse.  Mr.  Joseph  Payne,  the  Bar- 
rister, has  privately  published  a collec- 
tion of  “ Lines”  on  the  occasion,  in  which 
tho  names  of  all  concerned,  from  the  King 
down  to  the  Water-Bailiff,  are  most  inge- 
niously dovetailed  into  rhyme.  Unfortu- 
nately in  his  hurry— for  the  poem  was 
written,  printed,  and  published,  within 
ten  days  of  the  ceremony— our  author  ac- 
tually forgot  to  introduce  the  Engineer 
and  Contractors : on  being  reminded  of 
the  omission,  however,  he  very  laudably 
again  mounted  his  Pegasus,  and  speedily 
brought  out  a second  Part,  in  which  not 
only  Mr.  Rennie,  Sen.  and  Jun.,  Sir  Ed* 
ward  Banks,  and  the  Reverend  Mr.  Jol- 
liffc,  are  duly  lauded,  but  the  principal 
personages  at  the  laying  of  the  first  stone 
(in  1825)  are  particularized.  The  Cor- 
poration ought  to  revive  the  extinct  office 
of  City-Poet,  if  only  for  the  sake  of  re- 
warding Mr.  Payne  for  the  pains  he  has 
taken,  and  the  pleasure  he  has  given  them ; 
at  any  rate,  this  effort  ought  not  to 
a-bridge  his  chances  of  promotion. 

Bartholomew  Fair. — “ A straw  may 
show  which  way  the  wind  blows.” — At 
the  last  Bartholomew  Fair,  the  joint  at- 
tractions to  one  of  the  penny-booths  were, 
a seiies  of  paintings  of  the  Murder  of 
Maria  Marten,  and  a model  of  the  Liver- 
ool  and  xManchester  Railway.  It  would 
e a curious  subject  of  speculation,  which 
attracted  most  visitors?  It  is  rather 
strange,  that  while  Zoological  Gardens 
are  the  rage,  the  number  of  Menageries 
usually  at  the  Fair  was  this  year  dimi- 
nished. Have  the  beasts  been  taken  to 
stock  the  said  Gardens? 

F.  H. 

ARITHMETICAL  QUESTION. 

The  following  arithmetical  question 
was  inserted  some  time  since  in  Hone’s 
Year-Book,  but  without  any  answer  being 
obtained  ; better  success  will  probably 
attend  its  appearance  in  the  Mechanics’ 
Magazine.  W. 

Problem.  To  divide  any  given  number 
(say  2^)  into  10  different  numbers  ns  fol- 
low ; — The  two  first  numbers  are  to  be  such, 
that  if  you  square  the  sum  of  the  greater 
and  lesser  it  will  equal  Ihe  sum  of  the 
squares  of  each  with  twice  the  product  of 
the  two  first.  The  next  three  numbers  are  to 
be  such,  that  if  you  mnltiply  the  sum  of 
the  greater  and  lesser  numbers  by  the  next 
greater  number,  and  to  this  product  add 
the  square  of  the  lesser  number,  it  will 
equal  the  square  of  the  greater  number. 
The  next  two  numbers  are  to  be  such. 
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that  if  to  the  square  of  their  sum  you  add 
the  square  of  the  lesser  number,  it  will 
equal  the  sum  of  the  two  multiplied  by  the 
lesser,  to  the  double  of  which  product  you 
must  add  the  square  of  the  greater;  also 
they  are  to  be  two  such  numbers,  that  if 
their  product  be  added  to  the  sum  of  their 
squares,  it  shall  make  a square  number. 
The  three  last  numbers  are  to  be  such,  that 
if  to  the  square  of  the  sura  of  the  two  grv  ater 
numbers  you  add  the  square  of  the  lesser 
number.  It  will  double  the  sum  of  the 
squares  of  the  greater  numbers ; more- 
over, if  you  square  the  sum  of  the  third 
and  ninth  numbers,  and  also  add  the  sum 
of  the  squares  of  the  fifth  and  eighth  num- 
bers, the  sum  of  the  squares  of  the  whole 
shall  be  a square  number,  but  If  you  cube 
the  fourth,  fifth,  and  eighth  numbers,  the 
sum  of  their  cubes  shall  be  a cube  number. 
Required  the  ten  numbers. — Proposed  by 
George  Frederick  Augustus  Bridgeman. 

WAGES  AT  MERTHYR. 

Sir,  I am  surprised  to  see  in  tbeMech.  Mag., trot,  xv., 
p.  262,  a letter,  signed  a “ Welch  Tourist,”  which  cou- 
tains  tome  statements  very  much  calculated  to  mis* 
lead  the  public,  in  respect  of  workmen’s  wages  at 
Merthyr  and  the  adjoining  iron  works.  It  is  there 
asserted,  that  at  the  time  of  the  Tourist's  visit,  the 
workmen’s  wages  amounted,  on  au  average,  to  23a. 
per  week  per  man,  and  that  as  provisions  were 
cheap  at  Merthyr,  this  was  worth  twice  as  much 
elsewhere.  Now,  Sir,  being  an  old  inhabitant  of 
Merthyr,  and  for  many  years  connected  with  the 
works  iu  question,  I assert,  and  defy  contradiction, 
that  the  wages  Jo  not  amount  to  15r.  per  week  on  an 
average — and,  instead  of  Merthyr  being  a cheap 
place,  dour  is  5s.  per  sack  dearer  than  in  Bristol, 
though  the  cost  of  carriage  of  a sack  of  dour  from 
Bristol  to  Merthyr  is  only  2».  Your  correspondent 
also  speaks  of  a fine  large  castle  having  been  erected 
as  a residence  for  Mr.  Craw  shay  ; and  of  a pinery, 
that  cost  £$50  per  year  ; with  a grapery,  that  costs 
nearly  as  much.  But  where,  pray,  did  all  the  money 
for  these  expensive  affairs  come  front  ? 1 am  old 
enough  to  remember  when  Mr,  Cruwshay’s  grand- 
father (from  whom  he  inherits  Cyfarthfa  Iron  Works 
at  Mertbyi),  was  coachman  to  Mr.  Bacon,  the  origi- 
nal founder  and  pioprietor  of  the  Works.  How, 
then,  did  this  coachman  come  to  have  so  large  an 
estate,  so  fine  a castle,  and  so  noble  a pinery  and 
grapery  ? Were  they  not  all  derived  from  the  brows, 
pinched  from  the  bellies,  and  scraped  from  the  backs  of 
the  poor  men  employed  ? Mr.  Crawshay  has  made  a 
great  noise  against  the  Truck  system,  but — will  it  be 
believed ? — he  is  now  building  a large  shop,  that  he 
may  give  shop  goods  instead  of  money  to  his  men, 
and  in  the  face  of  that  BUI  that  is  just  ready  to  issue 
from  the  House  of  Lords.  Au  iron-master  laid  me 
about  six  months  back,  that  he  had  bought  ,£'2000. 
worth  of  pigs  at  6d.  per  score,  which  be  has  cured, 
and  now  is  forcing  upon  his  workmen  at  l \d.  per  lb, 
instead  of  wages  ’—Yours,  fee.  JaUKS  Kkup,  Black 
Bear,  Piccadilly,  July , 1 83 1. 

[We  presume  the  *'  Coachman”  did  not  come  by 
his  fortune  through  enchantment  more  than  other 
people.  Our  Correspondent  is  pleased  to  trace  the 
rise  of  the  Crawshay  family  entirely  to  the  labour  of 
*•  the  poor  men  they  employed.”  But  is  the  spirit  of 
enterprise — the  intelligence— the  sagacity — the  per- 
severance — by  which  that  labour  was  directed  to  go 
for  nothing  ? Persons  in  humble  life  should  be  the 
last  {though  we  regret  to  say  they  are  too  often  the 
first),  to  speak  despitefully  of  the  elevation  of  indi- 


viduals of  their  own  class;  since,  iu  nine  cases  out 
of  ten,  the  individual  is  the  architect  of  his  own 
good  fortune;  and  the  rise  of  one  tnan  by  honest 
means  furnishes  a ground  of  hope  to  all,  that  they 
may,  by  a proper  exertion  of  the  powers  which  Na- 
ture has  given  them,  be  equally  successful,— 
Ed.  M.  M.J 


MISCELLANEOUS. 

Pure  Oil  for  Chronometers. —Pat  about  one  gallon 
of  good  olive  oil  into  a cast-iron  vessel  capable  of 
holding  two  gallons ; place  it  for  one  hour  over  a 
slow,  clear  fire,  keeping  a thermometer  suspended 
iu  it;  and  when  the  temperature  rises  to  2200,  check 
the  heat,  never  allowing  ittoexceed(230° , nor  descend 
below  2l2°  ; at  the  end  of  the^hour  the  whole  of  the 
water  and  acetic  acid  will  be  evaporated.  The  oil  is 
then  to  be  exposed  to  a temperature  of  30°  to  36 o for 
two  or  three  days,  till  a considerable  portion  of  it  is 
congealed,  and  while  in  this  state  the  whole  is  to  be 
poured  on  a muslin  filter,  to  el  low  the  fluid  portion 
to  run  through.  This  fluid  portion  is  then  to  be  fil- 
tered ouce  oroftener  through  newly-prepared  animal 
charcoal,  grossly  powdered,  or  rather  broken,  and 
placed  on  bibulous  paper,  in  a wire,  frame  within  n 
funnel ; by  this  operation  auy  rancidity  that  is  pre- 
sent will  be  entirely  removed,  and  the  oil  rendered 
perfectly  bright  and  colourless.  This  process  has  been 
employed  for  several  years  with  great  success  by  Mr. 
Henry  Wilkinson,  of  Pail  Mall,  and  Messrs.  Barand 
and  Sons,  of  Cornhili,  who  both  agree  ia  representing 
it  as  superior  to  every  other  mode  of  purification 
hitherto  known.  Mr.  Wilkinson  states  that  he  does 
” not  think  it  possible  to  render  oil  purer  or  better 
qualified  for  the  required  purposes,  as  no  extraneous 
substance  is  introduced  which  can  in  the  slightest 
degree  injure  its  quality.** 

Pulpit  Sounding. Boards la  our  Qth  vol.  p.  340, 
we  gave  from  the  Transactions  of  the  Royal  Society 
an  account  of  a parabolic  sounding-board,  construct- 
ed by  the  Rev.  J.  Blackburn  for  the  pulpit  of  tbe. 
parish-church  of  Attercliffe-cura-DurnaU,  by  means 
of  which  ’*  the  volume  of  sound  is  increased  in  a 
very  considerable  ratio,  perhaps  as  5:1,  and  is  thrown 
powerfully  as  well  as  distinctly  to  the  most  distant 
parts  of  tbe  church ; so  that  whereas  formerly  the 
difficulty  of  hearing  an  intelligible  sound  was  very 
great,  now  that  difficulty  is  effectually  removed. 
Professor  Farish  has  since  had  a sounding-board 
put  up  on  the  same  plan  in  his  church  at  Cambridge, 
and  he  states  that  he  •*  finds  the  power  of  it  in  in- 
creasing the  sound  far  greater  than  he  could  have 
previously  conceived.”  He  adds,  that  when  iu  the 
pulpit  be  *•  can  easily  hold  a conversation  with  a 
person  at  the  greatest  distance  in  a low  whisper.” 


Progress  of  Journalism.— The  proportion  which 
the  number  of  journals  iu  each  quarter  of  the  world 
bears  to  its  population  is  as  follows;— Ju  Asia  there 
is  one  paper  for  every  14,000,000;  in  Africa,  one  for 
every  5,000,000;  iu  Europe,  one  for  every  106,000; 
in  America,  one  for  every  40,000.  And  precisely  in* 
the  same  ratio  is  tit*  comparative  progress  of  civilita-  j 
tion  in  these  different  divisions  of  the  earth.— An. 
nalrs  dei  Travaus  its  &cie/d#  dee  Statistiqu**  ' 

(Not  we  think  **  precisely  in  the  same  ratio;’*  the 
Americans  are  certainly  a very  civilized  people,  but 
not,  on  the  whole,  so  well-informed  and  enlight- 
ened as  either  the  British,  or  French,  or  perhaps 
Germans.  The  author  of  this  calculation  has  over- 
looked the  influence  which  forms  of  government 
and  fiscal  systems  have  iu  checking  or  promoting  the 
Increase  of  journalism.  Were  the  English  taxes  on 
t>eper  and  newspapers  only  taken  off,  it  would  pro- 
bably be  found,  ere  the  f.ii  st  of  a single  year,  that 
tbe  number  of  journals  had  more  than  doubled,—* 
Eu.  M.  M.) 

Absorption  of  Light.— Beccari  made  many  curious 
experiments  on  the  light  which  becomes  visible  on 
bodies  being  brought  into  a dark  room  afkr  bating 
been  previously  exposed  to  tbe  sunshine.  It  appears 
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from  these  experiments,  that  almost  all  inflammable 
bodies  |>ossess  this  quality  in  a ci eater  or  less  de- 
gree. White  paper  or  linen  thus  examined,  after 
having  been  exposed  to  the  sunshine,  is  luminous  to 
au  extraordinary  degree;  and  if  a person  shut  up  in 
a dark  room  puts  one  of  his  hands  out  into  the  sun’s 
light  for  a short  time  and  then  retracts  it,  he  will  be 
able  to  see  that  baud  distinctly,  aud  not  the  other. — 
Taller  (tie  ntzv  Penny  Payer  of  **  literature,  Fin. « 
/Iris,  and  Public  Amusementi,"  edited  by  Mr.  Ijtigh 
Hunt ; a journal  deserving  of  nnivtnal  encouragement , 
at  cp#//  for  the  great  talent  with  it  hick  it  it  conducted 
at  for  iti  lingular  ckeapnen.) 

Ilenn  Grauite. — A 4-inch  cube  of  this  stone  was 
lately  tried  by  Bramah’s  hydraulic-press,  when  it 
was  found  to  require  a pressure  of  ll6  tons  to 
crush  it. 

To  make  an  Instantaneous  Pleaching  Liquid.—  Put 
a small  quantity  of  red  lead  into  murintic  acid, 
when  chlorine  »s  instantly  evolved  ; add  water  to  the 
mixture,  and  theu  any  thing  inserted  in  it  will  have 
spots  or  stains,  or  its  colour  even,  instantly  removed. 

Tension  of  Wrought  Iron— It  is  surprising  how 
much  good  bar  will  stretch  before  it  separates  ; for 
iustance,  a piece  of  inch  and  quarter  bolt  of  about 
two  feet  six  inches  long  will  sometimes  be  length- 
ened six  iuches, or  twenty  percent.,  before  it  breaks. 
In  the  beginning  of  the  experiment,  the  little  oxi- 
dized portions  of  the  outsides  will  scale  off  and  drop 
down  ; aud  just  before  the  bar  breaks,  the  point 
where  it  is  going  to  separate  will  be  shown  by  a con- 
siderable contraction  in  the  bar  lhe  broken  ends 
will  be  quite  hot,  latent  heat  being  evolved  by  the 
texture  of  the  iron  having  become  closer,  aud  the 
fibre  aptwars  harsher,  smaller,  and  less  silky 
than  before  the  trial — Treatise  on  the  Manufacture 
of  Iron. 


LIST  OF  NEW  PATENTS  GRANTED,  FROM 
THE  20lII  OF  AUGUST,  TO  THE  20TH 
OF  SEPTEMBER,  1831. 

Jacob  Perkins,  of  Fleet  street,  London,  engineer, 
for  certain  improvements  on  his  former  patent,  dated 
July  2,  18.fi;  making  the  same  applicable  to  the 
evaporating  and  boiling  of  fluids  for  certain  pur« 
poses.  Six  months  to  specily,  from  27th  August, 
IttSl. 

Benjamin  Aingworth,  of  Birmingham,  button- 
maker,  for  an  improvement  in  the  working  aud  con- 
structing of  buttons.  Six  mouths,  SOth  August, 
lUJl. 

Jean  Jaques  Jaquler,  of  Castle-street,  Leicester- 
square,  for  certain  improvements,  communicated 
to  him  by  a foreigner  residing  abroad,  in  the  ma- 
chinery for  n akiug  paper  which  he  denominates 
“Xeranothlipte.”  Six  months,  August  31, 1831. 

Harrison  Gray  Pyar,  of  Panton-squaie,  Middle- 
sex, for  au  improvement  in  tunneliug,  or  method  of 
executing  subterraneous  excavations.  Six  mouths, 
September  5,  l«3l. 

George  Forrester,  of  Vauxhall  Foundry,  Liver- 
pool, civil  engineer,  for  certain  improvements  in 
wheels  lor  carriages  and  machinery,  which  improve- 
ments arc  applicable  to  other  purposes.  Six  months, 
September  5th,  Irt3 T. 

William  Bickford,  of  Tucking-mill,  Cornwall, 
leather-seller,  for  an  instrument  for  igniting  guu- 


powder  when  used  in  the  operation  of  blasting-rocks, 
and  in  mining.  Six  months,  September  6,  1831 . 

James  Neville,  of  Great  Pover-road.  Surrey,  en- 
gineer, for  au  improved  apparatus  for  clarifying 
water  aud  other  fluids.  Six  months,  September  9, 
1831. 

George  llolwortliy  Palmer,  of  Manchester-street, 
Gray’s  inn  road,  civil  engineer,  for  certain  improve- 
ments in  the  steam-engine  and  boiler  and  apparatus 
or  machinery  ronuected  therewith,  applicable  to 
propelling  vessels,  carriages,  aud  other  purposes. 
Six  mouths,  September  l6,  iBSl. 

John  Potts,  Richard  Oliver,  and  William  Wain- 
wright  Pons,  all  of  New  Mills,  in  the  county  of 
Derby,  engravers  to  calico-printers,  and  co-partners, 
for  an  improved  method  or  process  of  obtaining  im- 
pressions from  engravings  in  various  colours,  and 
applying  the  same  to  earthenware,  porcelain,  cbioa, 
glass,  and  other  similar  substances.  Six  mouths, 
September  17,  1331. 

Sampson  Mordan,  of  Castle-slreet  Bast,  Finsbury, 
engineer,  and  William  Brockcdon,  of  Devonshire- 
sVjeet,  Queen-square,  esquire,  for  certain  improve- 
ments  in  the  construction  of  wiiting  pens  and  pen- 
holders, and  in  the  method  of  usiug  them.  Two 
mouths,  September  20, 1831. 

Mark  Cosnahan.  of  the  Isle  of  Mao,  esquire,  for 
certain  improvements  in  apparatus,  modes, or  process 
for  converting  sea  or  salt  water,  aud  also  other 
brackish,  turbid,  or  impure  waters,  into  purified  or 
fresh  water,  which  apparatus,  modes,  or  processes, 
or  parts  thereof,  may  be  applied  to  other  purposes. 
Six  mouths,  September  20,  1831. 


INTERIM  NOTICES. 


A Supplement  to  the  present  Volume,  containing 
Titles,  Preface,  Iodex,  St c.  will  be  published  on  the 
1st  of  November. 

We  decide  io  favour  oF“  An  Amateur.”  No  such 
reward  has  been  offered. 


Mr.  Henderson— with  much  pleasure,  if  he  will 
Inform  us  of  some  channel  through  which  it  can  be 
conveyed  to  bim  free  of  expense. 

The  Remarks  of  the  Ed.  Vocis  Rationis  on  the 
Reply  of  Trebor  Valentine  in  our  next. 

•*  Logarithrous.”  who  inquires  after  the  instruc- 
tions for  laying  dowu  the  Hues  on  sliding  rules,  pro- 
mised by  Mr.  Saddington,  will  soon  be  gratified  by 
their  appearance.  They  were  sent  to  us  a consider- 
able time  ago,  but  accidentally  mislaid. 


Will  R.  II.  favour  us  with  a specimen?  To  bis 
condition  there  can  be  no  objection. 

Communications  received  from  A.  B.  W-“”Mr. 
Lacy— S.  T.— An  Emigrant— S. 

— Saxula — Julius — J.  H.— Z. — W.  W.  F.  Mr, 
Sutton— J.  B. 


N DON  : Published!  by  M.  SALMON,  at  the 
lechauics’  Magazine  Otfice,  Wiue-offico-court, 
>etweeu  145  and  140)  Fleet  Street,  where  Com- 
lunications  (post  paid)  arc  requested  to  be  *U- 
lessed. 

M.  SALMON,  Printer,  Fleet  Street. 


END  OF  VOL.  XV. 
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APPENDIX  TO  VOL.  XIV. 


ANSWERS  TO  MATHEMATICAL  QUESTIONS  PROPOSED  IN 

VOL.  XIV. 


Question  1 .—-By  Mr.  T.  Hughes, 
Pupil,  Mansion  House , Hammer- 
smith. (p.  239.) 

“ Iffrom  any  point  A,  in  a given  cir- 
cle, any  number  of  chords,  AB,  AC, 
AD,  &c.  be  drawn;  in  AB  take  any 
point  E,  and  divide  the  other  chords 
in  the  points  FO,  &c.  so  that  AC’AF, 
AD* *AG,  See.  be  respectively  equal  to 
AB*AE;  then  will  be  the  points  EFG 
be  in  a straight  line.0 

Answer  hy  Mr.  Thos.  Hogan , Mathe- 
matical Tutor. 


Draw  the  diameter  A L,  perpendicu- 
lar to  which  draw  IEH ; now  AC, 
AD,  are  divided  in  F and  G,  so  that 
BA  * AE  = CA  • AF  = DA  * AG,  for 
AI*  = HI*  = KE  E I 4-  HE* 

-f  HA*=sKE*EI  -f  AE2  = AE'EB 
AE*|s=s  AB’AE ; similarly  AI*  = 
CA  AF  « DA- A G BA  AE  = 

CA*AF  ae  DA'AG. 

Q.  E.  D. 

[Answers  have  been  also  received 
to  this  question  from  Mr.  A.  Finnie, 
Pupil,  Kilmarnock  Academy ; Ixion : 
Nn;  and  Mr.  J.  Gilbert,  jun.] 

Question  2.— J9y  an  Edinburgh 
Student  (p.  240.) 

“ To  find  the  measure  of  a circular 
VOL.  xiv. 


arc,  so  that  its  sine,  added  to  the  chord 
of  its  supplement,  may  be  a maxi- 


mum. 


Answer  by  J.  W. 


Let  CD  be  the  required  sine  of  the 
arc,  and  AC  the  chord  of  the  supple- 
ment, 0 the  centre  of  the  circle,  the 
radius  = 1,  and  the  chord  CB  = x. 

Then  AC  = 4 — x*,  and  (Euclid  6 

38.)  CD  = Hence  we 

z 

have  \/4 — x*  -f  --  ^ ** 


a ma- 


Sxx — xx 


ximum,  and  

4a9 — x*  x/4^x* 
— 0,  which  gives  jp=  I,  consequently 
CB  is  the  chord  of  60°,  the  measure  of 
the  arc  required. 

By  Mr.  Thomas  Hughes. 


C D 

Let  ABD  be  a semicircle,  and  BD 
the  required  arc.  Draw  BC  per- 
pendicular to  AD,  and  join  BA- 
BD;  put  AD  = s AC  =z  x, 

then  BC  = */a  x—x\  and  AB= 


V AC2-f“CB*=y'x*-f»a4?— x*zz^ax, 

* 2 H 
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Now  by  the  question  AB+BC  isama-  • some  of  your  juvenile  geometrical 

ximum,thatis,  *Jax  -f-  \/ « x—x*  is  a contributors. 

. . n . ax  . ax— 2xx 

maximum.  In  fluxions  — \ 


\/ax  s/  ax3 — x3 
From  this  equation  we  find  x to  be 

O — d 

=— a-  Now  BC  = v/ax — x*  =_4 
v/3  and  AB  = ^/AC'+CB1  = 

^-=Y‘  x/3  = 2 BC the  angle 

BAC  as  30°  lienee  the  arc  BC  is  60°. 

[Answered  also  by  Mr.  Seymour  and 
Mr.  J.  Gilbert,  Jun.] 


Question  3. — By  Kinclaven . 

«« Suppose  the  earth  to  be  every  • 
where  of  the  same  density ; it  is  re* 
quired  to  find  two  points  equidistant 
from  its  surface — tne  one  above,  and 
the  other  below —so  that  the  force  of 
gravity  may  be  equal  at  both  points, 
supposing  the  radius  of  the  earth 
3979  miles.” ' 

Answer  by  Amicus . 

Assume  3979  (the  radius  of  the 
earth)  to  be  = r ; x = the  distance 
above  or  below  the  surface,  g = force 
of  gravity  at  the  surface  r -j-  x = 
distance  from  the  centre  of  the  earth 
to  the  required  point  above  the  sur- 
face, and  r— x to  that  below  by 
the  principles  of  mechanical  philoso- 

phy  ('  + *)’  :rs ::  <7 : 

force  of  gravity  at  the  distance  x above 
the  surface  oft  he  earth,  and  rlr—x  lg 

Z 1 ff.  sss  force  of  gravity  at 

the  distance  x below  the  surface 
g (r—  x)_  (f  r 2 


by  the  problem 


<S+x)t 


and  by  reduction  we  have  x2-f-rx 
And  solving  this  quadratic, 
we  obtain  x = r (\/  5—1)  = 2459*15 
2 

miles. 

P.  S. — The  above  problem  admits 
of  the  following  simple  geometrical 
construction;  the  demonstration  of 
. which  I propose  as  an  exercise  for 


Let  ABC  represent  a great  circle 
of  the  earth,  O the  centre ; draw  any 
straight  line,  OA,  to  the  circumfer- 
ence $ bisect  OA  in  E,  draw  AD  J_ 
to  AO  and  ZZ  AO.  From  the  centre 
E,  and  distance  ED,  describe  the  arc 
DF,  meeting  O A,  produced  in  F.  In 
A O take  AG  ZZ  AF.  Then  will  F 
and  G be  the  points  required. 

[Correct  answers  to  question  3 
have  been  also  received  from  Mr. 
Hogan  and  Mr.  J.  Gilbert,  jun.,  bat 

the  latter  assumes  ^ 

without  explaining  how  this  equation 
is  obtained.] 


Question  4 — By  G.  S. 

«*  A and  B,  each  stake  50/.  on  the 
highest  of  three  throws  with  three 
dice.  A throws  first,  and  counts  43. 
B offers  to  give  up  his  expectation 
to  A for  5/.  A refuses.  Required 
the  precise  value  of  B’s  expecta- 
tion.” 

Answer  by  the  Projmer . 

It  is  evident  that,  to  throw  three 
dice  three  times,  the  expectation  will 
be  same  as  with  one  throw  with  nine 
dice;  also,  it  is  demonstrated,  by 
the  writers  on  chances,  that  all  the 
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■points,  equally  distant  from  the  ex- 
tremes— that  is,  from  the  least  and 

greatest  number  of  points  upon  the 
ice,  have  the  same  number  of  chances 
by  which  they  may  be  produced. — 
Thus,  since  54  is  the  highest  number 
that  can  be  thrown  with  3 dice  at  3 
throws,  or  at  one  throw  with  9 dice  ; 
hence  the  expectation  of  making  the 
points  54,  53,  52,  &c.  to  43,  will  be 


the  same  as  making-  the  points  9, 10, 
11,  &c.  to  20. 

De  Moivre  has  given  the  following 
formula  for  finding  how  many  chances 
there  are  on  any  number  of  dice. 

Let  P-f- 1 “number  of  given  points 
to  be  thrown,  n ZZ  number  of  dice, 
f ZZ  number  of  faces.  Assume  P — / 
ZZqiq  — f ZZr%  r—flZ* , * ~ /ZZ  t, 
Sec.,  and  the  number  of  chances  will  be 


+ p.p__,  p=_2&c. 

2 3 

- ?•«=!•  In2  &c  x » 
2 3 * l 

+ r-  mi • r-=lk c. 


3 


1 


“ **  1.  * — 2 - n n~  1 n — 2 
-r~  3 c-  x T ~T~  • ~ 

-f-,  &c. 

'Where  the  number  of  factors  to  be  taken  in  each  of  the  products 

&c.  ^ ^ Sec.  must  be  equal  to  n — 1. 

2 3 2 3 

1st.  To  calculate  the  chances  of  throwing  43  or  20  at  one  throw  with  three 
dice. 

«ere  P + 1 ZZ  20  .\  P ZZ  19.  n ZZ  9,  / ZZ  6 P — / ZZ  13, 
j —f  — 7,  Sec. 

19.18.j7.j|6.l5^.  H.J3.J2  __  7558g 

2 345078  *“ 

— 13 . 12 . 14  .JO . J9  . j* . 1,  JL  x 9 — — 11593 

TT4  5 67  8a  ^ 


63999 

That  is,  43  or  20  may  be  thrown  63999  different  ways  at  one  throw  with  9 
dice.  Proceeding  in  the  same  way,  the  chances  of  throwing  44,  45,  &c.  to 
54  or  19, 18,  k to  9,  will  be  39303,  22825,  11810,  6354,  2994, 1287,  495, 
105, 45, 9, 1,  the  sum  of  which  is  85228 ; and  these  chances  are  all  favourable 
to  B.  Now,  if  B should  throw  43,  his  chance  of  gaining  will  be  equal  to  that 

of  A all  the  chances  in  B’s  favour  will  be  85228  + = 1 1 7227* 

Now,  all  the  possible  throws  that  can  be  made  with  9 dice  = 69  = 10077696 

IPO.,.  3S  31^  js  tjie  vajue  0f  jj*s  expectation.  So  that 
10077696 

A was  right  in  refusing  to  give  B hi.  for  giving  up  his  chance. 


C 


2 11 
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Question  5. — By  Amicus . 

“If  any  point*  D,  be  taken  in  the 
base,  BC,  of  a plane  triangle  ABC 
and  AD  joined.  Demonstrate  that 
AB9  DC -{-AC9  BD  — (AD9  -{-BD. 
DC)  BC.” 

Answer  by  Boyd  Willocky  Pupil , Kil- 
martwck  Academy. 


A 


By  Euclid,  Book  2,  Prop.  IS 
AB9  = AD9  -f  DB9  — 2 BDDE, 
and  2 BD  DE  = AD9  + DB9  — 
AB9  ; and  (Book  2,  Prop.  12)  AC9zi 
AD9-j-DC9+2DC*DE,and  2 DCDE 
— AC9—  AD9  — DC9.  Then,  since 


2 BD-DE  “ AD2+DB9  — AB9,  and 
2 DC  DE  = AC9- ADs-DC9  (B.  5, 
Ax.  1)  2 BD  DE  ( AC9 — AD9 —DC9) 
= 2 DC  DE  (AD9  + DB9  — AB9) 
and  dividing  both  sides  bv  2 DE ; 
BD  (AC9 — AD9— DC2)  = DC  (AD9 
-f  DB9— AB9)  or  B D*  AC9—  B D*  A D3 
— BDDC9=DCAD2  -{-  DC'DB9— 
DCAB9,  and  A B9*DC  -{- AOBD  = 
AD9  DC  + AD9*  BD  + DC9  BD-- 
BD9,  DB  = AD9  (BD  + DC)  -- 
(BD-DC).  (BD-f  DC)  = (AD9- - 
BD  DC)  BC.  Hence  AB9  DC  + 
AC9  BD  = (AD9  + BD  DC)  BC  — 

Q.E.D. 


[A  correct  answer  has  also  been  re- 
ceived from  Amicus,  who  adds  the 
five  following  corollaries.] 

Cor.  I . I f the  point  D should  be 
in  CB  produced,  then  AD9*  BC  -f 
AC9.  DB  = (AB*  -f  DBBC)  DC. 

Cor.  2.  If  AB  = AC,  the  general 
theorem  becomes  AB2.BC  = (Al^-f 
BD  DC)  BC  or  A B9= AD9+BD  DC ; 
which  is  a well  known  theorem. 

Cor.  3.  If  BD  =DC  ; then  (AB9) 

+ AO)  2S  = (AD?  + BD4)  BC, 

or  AB5  + AO  = 2 AD4  + 2 BD5, 
which  is  proposition  A of  the  2nd 
Book  of  Playfair’s  Euclid. 


Cor.  4.  If  AD  w O*  and  conse- 
quently the  point  A coincide  with 
D ; then  BD9*  DC  -f  DC9*  BD  = 
BD-DC \BC  or  BD9  + BD  DC  = 
BC  BD,  which  is  the  3rd  proposition 
of  the  3rd  Book  of  Euclid. 

Cor.  5.  If  AD  is  t0  tlien 
AB9*  DC  + AC9*  BD  = (AB9  — 
BD9  4-  BD  DC)  BC  or  AC9*  BD  = 
A B9.  BD  — BD9.  BC  -f  BD*DC*BC, 
or  AC9  = AB9  — BDBC  -f  DCBC, 
adding  2 BD*BC  to  both,  then  AC9 
+ 2 BD  BC  = AB9  — | (BD-f-  DC) 
BC,  or  AC9  = AB9  + BC9— 2BDBC 
which  is  proposition  lSth  of  the  2nd 
Book  of  Euclid.  In  the  same  way  the 
12th  Prop,  of  the  2nd  Book,  and 
many  other  curious  deductions,  might 
be  obtained  from  the  general  theorem. 

Amicus. 

[Answered  also  by  Mr.  Hogan — 
S.T.  P. — and  A Woolwich  Scholar.] 

Question  6. — By  Mr.  Chas.  Hughes , 
Pupily  Mansion  House , Hammer- 
smith. 

M If  from  the  bisection  of  a given 
arc  of  a circle,  as  a centre,  any  circle 
be  described  cutting  the  circumfe- 
rence of  the  given  circle  and  the 
chord  of  the  given  arc  produced,  and 
the  point  of  bisection  joined  to  the 
two  points  of  intersection,  then  will 
these  two  straight  lines  be  divided 
into  two  segments,  the  greater  of  the 
one  equal  to  the  greater  of  the  other 
and  the  less  to  the  less.” 

Answer  by  Mr.  Hogan. 


B 


Let  EBA  be  the  given  arc,  B its  bi- 
section ; from  the  centre  B describe  the 
arc  DF  cutting  the  chord  produced 
in  D and  the  periphery  of  the  given 
circle  in  F,  join  BD,  BF ; now  we 
have  to  prove  BC  ~ BG  and  CD  “ 
GF,  forBD9=DH9-f  HB’=AD*DE-f 
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HE^HB^ADDF^BEV.BD2— 
AD*DE  = BE*=  AGGE+GB-rr 
BG'GF-f-  GB2  = FBBG,  but  BD*  - 
ADDE=BDDC+BDBC-AI>DE 
= BD  BC  BD  BC  = FB  BG,  but 
BD  — FB  BC1=  BG  and  CD=  GF. 

Q.  E.  D. 

[Answered  also  by  the  Proposer, 
and  Mr.  A.  Finnie,  Kilmarnock  Aca- 
demy. H.  O.  who  has  favoured  us 
with  an  answer,  has  mistaken  the  na- 
ture of  the  question,  and  not  solved  it 
correctly,  even  according  to  his  own 
view  of  it] 

Question  7. — By  Mr.  George  Webb. 

“ If  from  any  point  without  a semi- 
circle two  tangents  be  drawn,  and 
also  a perpendicular  to  the  diameter, 
then  will  the  angle  formed  by  the 
two  straight  lines,  drawn  from  the 
point  where  the  perpendicular  meets 
the  diameter  to  the  points  of  contact, 
be  bisected  by  the  perpendicular. 
Demonstration  required.” 

Demonstration  by  Mr.  J.  G ilbert,Jun. 


Let  DEFG  be  the  given  semicircle, 
of  which  C is  the  centre ; from  any 
point  A without  the  semicircle  draw 
AB  perpendicular  to  the  diameter 
DG,  draw  the  tangents  AE,  AF,  and 
join  BE,  BF,  the  angle  EBF  will 
then  be  bisected  by  AB.  For  join 
CA,  CF,  CE,  EF,  then  (Euc.  316) 
the  z.s  A EC,  AFC  are  right  Z.*,  and 
since  ABC  is  also  a right  Z..  hence 
(Euc.  3*31)  the  points  A,  E,  B,  C,  F, 
are  in  the  circumference  of  a circle 
whose  diameter  is  AC.  Now  Z.CEF 
=*=  CFE  (1*5)  Z.  AEF  = AFE,  also 
(3*21)  Z.  ABE  = AFE  and  Z.  ABF 
==AEF,  Z.  ABE  = ABF,  or  the 
Z.  EBF'  is  bisected  by  AB.  . 

[Answered  also  by  Mr.  Hogan  and 
Juvenis.] 


Question  8. — By  Zeno. 
u To  find  a point  D in  the  base  of 
AC  of  a given  triangle  ABC,  so  that 


by  drawing  D&,  DF,  respectively  pa- 
rallel to  BC,  BA,  the  sum  of  the  rect- 
angles AB,  BE,  and  CB,  BF1,  may 
be  equal  to  a given  space. 

Answer  by  Mn  Thomas  Hughes. 


Let  ABC  be  the  given  triangle,  and 
ABCDits  circumscribing  circle.  Draw 
the  perpendicular  DB  which  produce 
to  E,  making  EB’BDizthe  given 
space.  On  BE,  as  diameter,  describe 
the  semicircle  BDE,  cutting  ABCD 
in  S;  join  SE  ; join  SB  cutting  AC  in 
P;  draw  PM,  PN,  parallel  to  BC,  AB; 
then  is  P,  the  required  point  in  the 
base.  Since  the  angle  BSE  is  an 
angle  in  a semicircle,  it  is  a right 
angle;  also  by  construction,  PDEis  a 
right  angle;  the  four  points  S,  P,D,  E, 
are  situate  in  the  circumference  of  a 
circle  EB  • BD  (which  is  equal  to 
the  given  space)  m SB  * BP  — BP2-!- 
BP  • PSzz PB*  + AP  • PC ; but  it  is 
proved,  in  Proposition  I,  Stewart’s 
General  Theorems,  that  PB2  + AP' 
PC  z:  AB  • BM  4-  CB*  BN  /.  AB  BM 
4-  CB  • BN  — the  given  space ; hence 
P is  the  required  point 

By  Mr.  A.  Finnie , Pupil , Kilmamotk 
Academy. 
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AB,  and  LM,  and  BD  a third  propor- 
tional to  BC  and  LM,  join  ED,  the 
point  H,  where  ED  cuts  the  base  is 
the  point  required;  draw  HF  and 
HG  respectively  parallel  to  CB  and 
BA.  Then  AB  • BE  = BC  • BD  be- 
cause each  is  equal  to  LM2,  and 
(Euc.  B.  5)  ABlBC : ; BD:  BE:  :DG 
:GH,  hence  AB*GH  = BC*DG ; but 
GH  = BF,  hence  AB*BF  = BC'DG. 
Then  since  LM2  * AB-BE  = AB’BF 
+AB-FE.  And  LM3  also  =~  CB  BD 
^CB’BG-j-CB’DG,  then  (adding)  2 
LM*  = AB-BF-fCB  -BG+ABFE4- 
CB  DG;  but  AB  • FE+CB-  DG  = 
ABFE+  AB  • BF  = AB*  BE  = LM2. 
Hence  AB  • BF  -f  CB*  BG  = LM2, 
therefore,  the  point  II  is  found  such, 
Arc.  &c. 


Remark — Since  the  point  H is  to’ 
be  in  the  base , LM3  must  not  be 
greater  than  the  square  of  the  greater 
side  HB,  nor  less  than  the  square  of 
the  other  side  BC ; for  it  is  evident 
that  the  greatest  sura  of  the  rec- 
tangles is  less  than  AB3,  when  the 
point  is  in  the  base,  and  the  least  sum 
greater  than  BC3.  And  since  AB  is 
greater  than  LM,  BE  must  he  less 
than  AB,and  since  BC  is  less  than  LM, 
BD  must  be  greater  than  BC ; conse- 
quently, the  points  E and  D,  must  be 
on  different  sides  of  the  base  AC  ; 
therefore  ED, which  joins  these  points,- 
will  cut  the  base.  When  the  triangle 
is  isoccles,  any  point  in  the  base  willi 
do,  and  LM  can  have  only  one 
value. 


By  R.  C.y  Jun. 


Let  CB  = « A D = x 
A C = b DC  ~ b — x 
AB  — c r2  — given  space. 

Then  b l c = b — x ll  ~ (6  x)  = DF 

b 

And  b l a=m  x ::®x  = BF 

hyP-  j {b  — x)  -f  x =r* 

/.  e3  b — c*  x -f-  a1  x = br2 
/.  x c3  — a*  j-  =f  b ^ c*  — r*  j- 

b i x = c3  — a2  ::  c3—  r3 

Hence  on  c (=  AB}  describe  a semicircle,  with  radii  BC  and  r,  and 
centre  B,  describe  arcs  cutting  BGA  in  G and  H,  demit  the  perpendiculars 
GO’ HR.  Join  CO  and  draw  DR  parallel  to  OC,  cutting  the  base  in 
D ; D is  the  required  point ; for  AC  : AD  = AO  : : AR  = (E.  6*18)  GA2  : 

iIA!  = BA3  — - BG J BA’ — BH’.  Cor.  |“D~  r'  — d; ; c>  — 

r2;  whence  it  appears  that  r must  be  greater  than  B€  and  less  than- AB,  it? 
order  that  D may  fall  within  the  base  AC. 
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Question  9. — By  Professor  Porson. 

“To  find  all  the  possible  values  of 
x,  y,  z.  and  w.n 

Ansirer  by  Mr.  Charles  Hughes , Pupil 
Mansion-House,  Hammersmith . 
From  the  1st  equation  we  have 
xy=:444  — zw,  ana  from  the  4th 

5184  . ...  5184  „ 

xy— . . 444  — zw  — , or  z* 

zw  z w 

w2  — 444 zw  zz  — 51 84.  Solving  this 

quadratic,  we  obtain  zw  =**  432  or  12, 

in  the  same  the  value  of  yw  from  the 

2nd  and  4 th  will  be  = 144  or  36,  and 

from  the  3rd  and  4th  y»  = 108  or  48. 

1st  Suppose  zw  = 432,  and  yw  = 144 

• .,,  — 432  „ a 144  . 432 
• . w = — and  w = . . = 

* y z 

144 

, from  which  z = 3 y yz  =*  3y* 

= 108  or  48,  and  y2  = 36  or  16 

, 144 

y — 6 or  4,  and  w = — = 24  or  36, 

y 

and  £ = 3 y = 18  or  12,  and  x — 


444-£w  = 12  or  1?  = 2 or  3 
y 6 4 

2nd.  Suppose  zw=  432  and  yw  = 36, 
proceeding  as  above  we  find  y — «>  or 
2,  z =36  or  24,  tr  = 12or  18,  and 
x = 4 or  6.  3rd.  Suppose  zw  = 12 
and  yw?  = 144,  by  the  same  process 
as  above  we  obtain  y = 36  or  24,  2 =* 
3 or  2,  w = 4 or  6,  and  x = 12  or  4. 
Lastly,  supposing  zw  = 12  and  yw  = 
36,  then  willy  be  found  to  be=  18 
or  12,  r = 6 or  4,  w = 2 or  3 and 
x = 24  or  36,  therefore  the  corre- 
sponding values  of  x,  y,  z , u>,  will  be 
as  under : — 

x=  2,  3,  4,  6,  12, 18,  24,  36 
y=  6j . 4,  3,  2,  36,24,18,12 
sr  = 18,  12,36,24,  3,  2,  6,  4 
tc=  24,  36,  12,  18,  4,  6,  2,  3 

The  above  values  of  x,  y,  a,  and  w , 
may  be  all  considered  as  negative 
quantities  the  problem  admits  of 
sixteen  possible  answers. 


[Answers  to  this  question  have  been  also  received  from  Mr.  Hogan,  Mr. 
Russel,  Philo-Porson,  C.  J.  C.,  and  Tresmigistus,  but  all  more  or  less  defec- 
tive ; the  writers  giving  two  or  three  sets  of  solutions  only,  whereas  the  diffi- 
culty on  which  the  merit  of  the  problem  turns,  consists  in  giving  all  the 
possible  values  of  x,  y,  *,  and  w.] 

* 
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TABLE  OF  STEAM  VESSELS  EMPLOYE 

Their  Length , Depth , Dimensions  of  the\ 


Name  of  vessel. 

Engines  made  by 

Diameter  ol  cy- 
linder. 

Length  of  stroke. 

JU 

-3 

-a 

O %) 
I- " 

• -5 

Z * 

6 

* 

a 

J2 

S 

o 

lu 

Um 

c 

33 

ex 

B 

H 

>— 

Depth. 

s V 

73 

•z 

a 

o. 

— 

0 

u 

1 

E 

s 

Z 

5 ? 

Boiler. 

V 

hm 

* . 
!i 

a 

& 

Where  built,  dec. 

> £ 

41  ** 

*-  ►. 
- jO 

11 
5 ? 

/.  e 

• 

■C 

CM 

c 

.5 

Width. 

JO 

— 

a 

1 

H.M.S.  Etna 

Fawcett  and  Prestons 

46 

1 3 

17  3 

8 32  4 

23 

25 

16 

9 6 

6 

Liverpool 

2 

Comet 

II.  Maudslay 

46£ 

4 6 

8 3 1 74 

14 

4 

— 

3 

Dolphin 

loulton,  Watt,  & Co. 

Harwich 

4 

Thetis 

— 

— 

5 

Sybil 

i'awcelt  and  Prestons 

37 

3 0 

14  6 

7 

Liverpool 

6 

Leeds 

— . 

45 

4 

IS  6 

6 

2 

ir 

214 

20 

20  4 

— 

7 

Hibernia 

— 

45 

3 9 

17  6 

6 6 

2 

16 

23 

22 

18 

8 

Mersey 

— 

3S 

3 6 

15 

6 61 

l 10 

14 

25 

18 

18 

4 

— 

9 

Vlona 

— 

46 

4 

16  2 

6 9 

I 10 

16 

22 

21 

16  10 

4 

— 

10 

City  of  Dublin 

— 

3 6 

16 

6 

1 6 

14 

24 

22 

18 

— - 

11 

Town  of  Liverpool 

— 

45 

3 6 

18 

4 

2 

23 

22 

18 

— 

12 

Birmingham 

— 

45 

4 

19  6 

6 

2 

20 

20  4 

9 0 

6 

— 

13 

Nottingham 

— 

45 

4 

18  6 

6 

2 

20 

20  4 

9 0 

6 

— 

14 

Oipsey 

— 

45 

4 

17  6 

7 6 

1 10 

15 

Clyde 

— 

43 

4 

18 

7 

1 10 

•— 

16 

Norn  Creina 

41 

4 

18 

7 

1 10 

16 

24 

21 

18 

— — 

17 

Shamrock 

— 

37 

3 6 

15 

6 6 

1 1 

1 

26 

17 

17 

18 

Lee 

43 

4 

18 

7 

1 10 

16 

24 

22 

18 

t 

Chester 

19 

Severn 

_ 

13 

4 

18 

7 

1 10 

16 

21 

22 

18 

Liverpool 

20 

St.  George 

— 

42 

3 6 

17 

6 6 

1 10 

24 

22 

18 

— 

21 

Emerald  Isle 

— 

MU  4 

18 

7 6 

2 

21 

23 

18 

9 6 

5 

— 

22 

Lord  Kodeu 

— 

43 

4 

18 

7 

1 

16 

21 

19 

— 

23 

Innisfail 

— 

43 

4 

18 

7 

1 10 

16 

21 

19 

— 

24 

St.  David 

— 

34 

3 

14 

5 6 

25 

Prince  Llewelyn 

4 

34 

3 

14 

5 6 

— 

26 

James  W att 

— 

37 

3 6 

14 

6 6 

1 10 

14 

— • 

27 

Henry  Bell 

— 

“ 

28 

George  IV. 

# — — 

43 

4 

17  4 

7 

1 10 

16 

29 

John  O’Gaunt 

— 

— 

30 

Erin 

— 

464 

4 9 

18  6 

8 6 

2 6 

21 

21 

21 

9 6 

6 

— * 

31 

Avon 

— 

43 

4 

18 

7 

1 10 

— 

32 

Commerce 

H.  Maudslay 

46i 

4 6 

17  4 

7 

2 1 

14 

25 

24 

18 

5 

— 

33 

Solway 

Boulton, Walt,  and  Co. 

Holyhead 

31 

Cumberland 

— 

35 

Britannia 

Gladstone  and  Foster 

id 

4 

17  6 

6 6 

1 10 

16 

22 

20 

20  4 

6 

Liverpool 

36 

Manchester 

— 

46 

4 3 

19 

6 

1 10 

16 

22 

■ — 

37 

Sheffield 

Mi 

4 3 

19 

6 

1 10 

16 

— 

38 

William  Huskisson 

Scott,  Sinclair,  and  Co. 

424 

4 

18 

6 4 

1 10 

16 

24 

Greenock 

39 

Town  of  Drogheda 

— 

424 

4 

18 

6 

1 10 

16 

— 

40 

City  of  Glasgow 

Napier 

M) 

13  6 

15  6 

7 

1 10 

41 

42 

Majestic 

Chieftain 

1 1 

40 

3 6 

14 

Port  Glasgov 

43 

Corsair 

— 

— 

44 

Lord  Blaney 

Clegg  and  Co. 

42 

4 

18 

6 

1 10 

11 

20 

Liverpool 

4J; 

St.  Pntrick 

— 

42 

4 

18 

6 

1 10 

1) 

44 

City  of  Londonderry 

— 

47 

Ormrod 

Ormrod 

Chester 

44- 

Enterprize 

— 

— • 

4£ 

Cork  Packet 

— 

5( 

Countess  of  LondaW 

Clegg  and  Co. 

Whitehaven 

51 

LilFey 

— 

Liverpool 

5i 

Frolic 

Scott.  Sinclair,  and  Co. 

• 

Greenock 

1 Kingstown 

Clegg  and  Co. 

Chester 
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By  whom. 

Length. 

i 

& 

D*pth  of 
hold. 

0 Is* 

» « 
5 * 

u. 

0 

a . 

fi 

r 

t.  £ 

u 2 

u rz 

U 
$ ° 

Trade  employed  in. 

Owners. 

Humble  and  Hurry 

l<6 

22  6 

14  6 

11 

Sp. 

Ky. 

Liverpool  & Dublin 

Post  Office 

— 

126 

22  6 

14  6 

11 

S 

R 

— 

— 

Graham 

s 

R 

. 

— 

— 

s 

R 

^ ,T 

, 

Humble  and  (lurry 

8 

R 

_ 

W ilson 

140 

25 

15 

10 

s 

H 

City  of  Dublin  Co. 

Dawson  and  Pearson 

iss 

22  6 

14 

11 

s 

R 

- 

_ 

Grayson  and  Leadley 

130 

22 

13 

9 6 

Ft. 

R 

_ 

Mottershead  and  Hayes 

126 

20  6 

14 

11  6 

s 

R 

* ^ 

Dawson  and  Pearson 

133 

22  4 

14 

11 

S 

R 

— 

Wilson 

133 

22  6 

14 

11 

8 

R 

_ 

— 

— 

140 

25 

15 

10 

8 

R 

— 

— - 

— 

110 

24  8 

14  8 

11 

S 

Bg. 

_ 

_ 

Mottershead  and  Hayes 

no 

22  6 

16 

11  6 

8 

B 

_ 

Sir  John  Tobin 

W.  Seddon  and  Co. 

140 

24 

16 

10  6 

F 

B 

, 

City  of  Dublin  Co. 

— 

140 

22  4 

16 

10  6 

F 

R 

Waterford  & Bristol 

Waterford  & Bristol  S.N.C. 

Bland  and  Chaloner 

120 

24 

13 

10  6 

F 

R 

Belfast  & Liverpool 

City  of  Dublin  Co. 

Wilsou 

130 

22 

13  6 

11 

F 

R 

Cork  and  Liverpool 

St.  George  Company 

130 

22 

13  6 

11 

F 

R 

Cork  and  Bristol 

— 

Dawson  and  Pearson 

133 

22  6 

13  8 

11 

S 

R 

— 

Mottershead  and  Hayes 

150 

23 

14 

12 

S 

R 

Dublin  and  Bristol 

. — 

Smyth  and  Co. 

no 

23 

15 

9 6 

F 

R 

Lpool.  & Dundalk 

— - 

Mottershead  and  Hayes 

130 

22  6 

14 

10  6 

F 

R 

Cork  and  Dublin 

— . 

Humble  and  Hurry 

110 

17  6 

11 

9 

F 

R 

— 

Wilson 

110 

18 

12 

9 

S 

H 

Lpool.  & Beaumaris 

— 

Humble  and  Hurry 

110 

19  6 

12 

10 

F 

R 

Lpool.  & Greenock 

Mersey  & Clyde  Steam  Co. 

Wilson 

110 

18 

12 

10 

F 

R 

— 

Haseldon 

125 

22 

13  6 

9 6 

F 

R 

Liverpool  & Newry 

Newry  Company 

Smith  and  Co. 

F 

R 

Lpool.  & Lancaster 

— » 

Rath  bone 

140 

25 

15 

12 

F 

R 

London  & Belfast 

Belfast  Company 

Smith  and  Co. 

F 

U 

St.  George’s  Company 

Grayson  and  Leadley 

144 

22 

16  6 

11 

F 

R 

Liverpool  & Dublin 

City  of  Dublin  Co. 

— 

133 

21  6 

15  6 

9 6 

F 

R 

Liverpool  ^Carlisle 

Liverpool  and  Carlisle  Co. 

— - 

133 

21  6 

15  6 

9 6 

F 

R 

Dawson  and  Pearson 

133 

24  6 

14 

11 

S 

R 

Liverpool  & Dublin 

City  of  Dublin  Co. 

— 

140 

24  8 

14  6 

11 

S 

R 

— 

— . 

• — 

140 

24  8 

14  6 

11 

8 

R 

Liverpool  & Belfast 

— 

Scott  and  Sons. 

no 

24 

14  6 

9 6 

F 

R 

Lpool.  & Greenock 

Mersey  and  Clyde  Co. 

Simmonds 

S 

R 

— 

Drogheda  Company 

Scott  and  Sons. 

130 

22  6 

14 

9 6 

S 

R 

— . 

Scotch  Company 

— 

140 

23 

14 

10 

s 

R 

— 

— 

Carsewell 

F 

R 

Liverpool  & Belfast 

Mr.  Langtry 

Wood 

10 

S 

R 

— 

Kathbone 

130 

22 

15 

11 

F 

R 

Liverpool  & Newry 

St.  George’s  Company 

Clarke  and  Co. 

130 

22 

13  6 

11 

F 

R 

Dublin  & Bristol 

— . 

Haseldon 

Lpl.  & Londonderry 

Londonderry  Company 

W ilson 

Lpool.  & Beaumaris 

George  Daney 

130 

226 

13  6 

F 

B 

St.  George’s  Company 

— 

R 

Lpl.  & W hitehaven 

Whitehaven  Co. 

Rathbone 

133 

22 

13 

10 

F 

R 

Liverpool  & Dublin 

City  of  Dublin  Co. 

Scott  and  Sons 

• 

Scott  and  Sons. 

Wilson 

R 

«*. 

St.  George’s  Company 
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Name. 

Employment. 

By  whom  built. 

Engines  made  by 

Powtref 

lotion 

Francis 

Woodside  Ferry 

Lomax  and  Wilson 

Fawcett  and  Prestons\ 

Hercules 

Bland  and  Chaloner 

St.  David 

— 

__ 

_ 

James 

Birkenhead  Ferry 

Mottcrshead  and  Hayes 

— 

Britannia 

— 

— 

Dove  and  Co. 

§ 1 

Vesuvius 

Humble  and  Hurry 

— 

Etna 

— 

Dawson  and  Co. 

Fawcett  and  Prestons 

Keacombe 

Seacombe  Ferry 

Mottershcad  and  Hayes 

Dove  and  Co. 

* o 

Alice 

— 

Ma 

— 

n 

Lady  Stanley 

East  ham 

— 

— 

Maria 

Ellesmere 

Wilson 

Rigby  and  Co. 

Eclipse 

Runcorn 

Rathbone 

Fawcett  and  Prestons 

Duke  of  Bridgewater 

BOAT 

Wm.  Seddon  and  Co. 

S FOR  TOW 

Dove  and  Co.  J 

« 

ING. 

Manchester 

___  « 

Mars 

— . 

Lomax  and  Wilson 

Fawcett  and  Co. 

Venus 

— 

W m.  Seddon  and  Co. 

- 

•,**3 

Harriet 

■ — 

Humble  and  Hurry 

Rigby  and  Co. 

I3 

Victory 

— 

■ — . 

Gladstone  and  Foster 

IS 

John  Bull 

— . 

— 

Fawcett  and  Co. 

Abbey 

— 

Dove  and  Co. 

Jonathan  Hulls 

— — 

___ 

* 5 

Earl  of  Bridgewater 

— 

Wm.  Seddon  and  Co. 

- - 

r £ 

Satelite 

— 

Rathbone 

Fawcett  and  Co. 

J 
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LIST  OF  NEW  PATENTS  SEALED  IN  1830. 

Continued  from  Supplement  to  Vol.  XIII . 


J.  Ericsson,  of  the  New  Road,  engi- 
neer, for  an  improved  engine  for  com- 
municating power  for  mechanical  pur- 
poses.— 24th  July.  Six  months  to  specify. 

A.  Garnett,  of  Daroerara,  Esq.  for 
certain  improvements  in  manufacturing 
sugar.— 24th  July.  Six  months. 

S.  Roberta,  of  Park  Grange,  near  Shef- 
field, for  certain  improvements  in  plating 
or  coating  of  copper  or  brass,  as  also  a 
method  for  making  such  kinds  of  articles 
or  utensils  with  the  said  metal,  when  so 
plated.— 26th  of  July.  Two  months. 

R.  lbotson,  of  Poyle,  Middlesex,  for 
an  improvement,  or  improvements,  in  the 
method  or  apparatus  tor  separating  the 
knots  for  paper  stuff  or  pulp,  used  in  the 
manufacture  of  paper — 29th  July.  Four 
months. 

J.  Kuthven,  of  Edinburgh,  for  an  im- 
proved machinery  for  the  navigating  of 
vessels  and  propelling  of  carriages.— 5th 
August.  Six  months. 

J.  Down,  of  Leicester,  for  certain  im- 
provements in  making  gas  for  illumina- 
tion, and  in  the  apparatus  for  the  same. 
—5th  August.  Six  months. 

J.  Street,  of  Clifton,  Gloucestershire, 
for  a new  mode  of  obtaining  a rotary 
motion  by  water,  steam,  or  gas,  or  other 
vapour;  being  applicable  to  the  giving 
blasts  to  furnaces,  forges,  and  other  pur- 
poses, where  a constant  blast  is  required. 
— 5th  August.  Two  months. 

W.  Dobrec,  of  Fulham,  for  an  inde- 
pendent safety  boat  of  novel  construction. 
— 5th  August.  Six  months. 

W.  Lane,  of  Stockport,  Chester,  for 
certain  improvements  in  machines,  which 
arc  commonly  known  among  cotton  spin- 
ners by  the  names  of  roving  frames,  or 
otherwise  called  cove  frames,  or  bobbin 
and  fly  frames,  or  jack  frames.— 5th  Aug. 
Four  months. 

T.  Hancock,  of  Goswell  Road,  for  im- 
provements in  the  manufacture  of  certain 
articles  of  dress  or  wearing  apparel,  fancy 
ornaments,  or  figures.— 5th  August.  Two 
months. 

W.  Mallet,  of  Marlborough  Street, 
Dublin,  for  certain  improvements  in  mak- 


ing or  constructing  certain  description 
of  wheelbarrows. — 5th  August.  Six 
faonths. 

J.  Pearsc,  of  Tavistock,  Devon,  for  an 
improved  method  ofmaking  and  construct- 
ing carriage  wheels,  and  in  the  applica-  * 
tion  thereof  to  carriages. — 5th  August. 

Six  months. 

C.  Shiels.of  Liverpool,  for  certain  im- 
provements in  the  process  of  preparing 
and  cleansing  rice.  Communicated  by  a 
Foreigner.— 5th  August.  Six  months. 

AS.  Coffey,  of  the  Dock  Distillery,  Dub- 
lin, for  certain  improvements  in  the  ap- 
paratus or  machinery  used  in  the  process 
of  brewing  and  distilling.— 5th  August.’ 
Six  months. 

M,  Robinson,  of  Great  George  Street, 
Westminster,  for  certain  improvements 
in  the  process  of  making  ana  purifying 
sugars.  Communicated  by  a Foreigner. 

— 5th  August.  Six  months. 

H.  Clough,  of  Liverpool,  for  an  im- 
proved supporting  block,  to  be  used  in 
graving  dorks,  and  for  other  purposes. 

5th  August.  Six  months. 

Sir  C.  Webb  Dance,  of  Hertsbourne, 
for  certain  improvements  in  packing  and 
transporting  goods.— 5th  August.  Six 
montns. 

S.  Smith,  of  Princes  Street,  Leicester 
Fields,  for  a new  nipple  or  touch-hole, 
to  be  applied  to  fire  arms  for  the  purpose 
of  firing  the  same  by  percussion  ; and  a 
new  cap  or  primer  for  containing  the 
priming,  by  which  such  fire  arms  are  to 
be  fired. — 7th  August.  Two  months. 

W.  Palmer,  of  Wilson  Street,  Fins- 
bury Square,  for  improvements  in  making 
candles.— 10th  August,  Six  months. 

J.  Lawrence,  of  Birmingham,  and  W. 
Rudder,  of  Edge,  Gloucestershire,  for  an 
improvement  in  saddles  and  girths  by  an 
apparatus  affixed  to  either  of  them.-— 
10th  August.  Six  months. 

T.  Ford,  of  Canonbury  Square,  Isling- 
ton, for  certain  improvements  in  the  me- 
dicine for  the  cure  of  coughs,  colds,  asth- 
mas, and  consumptions,  known  by  the 
name  of  “ Ford’s  Balsam  of  Horchound.-** 
—12th  August.  Two  months. 


A 
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J.  Knowles,  of  Farnham,  Surrey,  for  a 
certain  instrument  or  machine  for  draw- 
ing up  hop  poles  out  of  the  ground,  pre- 
vious to  picking  the  hops ; and  which,  by 
drawing  the  poles  perpendicularly,  will 
greatly  save  them,  as  well  as  prevent  the 
hops  from  being  bruised,  called  “a  hop- 

?oie  drawer  by  lever  and  fulcrum.” — 
'wo  months. 

M.  Towgood,  of  Dartford,  Kent,  and 
L.  Smith,  of  Paternoster  Row,  London, 
for  an  improved  mode  of  applying  size  to 
paper. — 18th  August.  Six  months. 

Major-General  Gubbins,  of  Southamp- 
ton, tor  certain  improvements  in  propel- 
ling and  giving  motion  to  machinery. — 
18th  August.  Six  months. 

S.  R.  Bakewell,  of  Whiskin  Street, 
Clerkenwcll,  for  certain  improvements  in 
machinery,  apparatus,  or.  implements  to 
be  used  in  the  manufacture  of  bricks, 
tiles,  and  other  articles  to  be  formed  or 
made  of  clay,  or  other  plastic  materials. 
Partly  communicated  by  a Foreigner. — 
18th  August.  Six  months. 

\V.  Mason,  of  Margaret  Street,  Caven- 
dish Square,  for  improvements  in  axle- 
trees  and  their  boxes. — 24th  August. 
Six  months  to  specily. 

T.  Uarratt,  of  St.  Mary  Cray,  Kent, 
for  improvements  ou  machinery  for  mak- 
ing paper. — 31st  August.  Six  months. 

A.  Applegath,  of  Cray  ford,  Kent, 
Printer,  for  improvements  in  printing 
machines. — 31st  August.  Six  months. 

W.  Losh,  of  Benton  House,  Northum- 
berland, for  improvements  in  wheels  for 
railway  carriages. — 31st  August.  Six 
months. 

E.  Budding,  of  Stroud, Gloucestershire, 
for  machinery  for  the  purpose  of  cropping 
or  shearing  grass  plats,  Ac.,  being  a sub- 
stitute for  the  scytne.— 31st  August.  Two 
months. 

E.  Clayton,  of  Nottingham,  for  an  im- 
proved mode  of  manufacturing  dough  for 
oaking  into  bread. — 31st  August.  Two 
months. 

T.  Thacher,  of  Birmingham,  for  an 
elastic  self-adapting  saddle. — 7th  Sep* 
tember. — Six  months. 

J.  Hanson,  of  Huddersfield,  Yorkshire, 
for  improvements  on  locomotive  carriages. 
— 31st  August.  Six  months. 

P.  Williams,  of  Holywell,  Flintshire, 
for  an  apparatus  for  preventing  accidents 
in  carriages,  instantly  liberating  horses 
from  the  same,  and  locking  the  wheels, 
Ac. — 7th  September.  Six  months. 

C.  B.  Vignoles,  of  Furnival’s  Inn,  Lon- 
don, and  J.  Ericsson,  of  Brook  Street, 
Fitzroy  Square,  Middlesex,  for  certain 
additions  to  the  engines  commonly  called 
locomotive  engines.— 7th  September.  Six 
months. 

W.  Cook,  of  Redcross Square,  Cripple* 
gate,  in  the  City  of  London,  for  improve- 
ments on  cocks  for  supplying  kitchen 
ranges  and  cooking  apparatus  with  water, 
Ac.,  to  be  called  “fountain  cocks.”— 
7th  September.  Six  months. 


H.  G.  Pearce,  of  Liverpool,  R.  Gard- 
ner, and  J.  Gardner,  of  the  same  place, 
for  an  improved  fid. — 7th  September.  Six 
months. 

J.  Chadley,of  Gloucester  Street,  Queen 
Square,  for  improvements  in  makiug 
bricks,  tiles,  and  chimney  bars,  applica- 
ble to  the  building  or  erecting  the  flues  of 
chimneys. — 13th  September.  Six  months. 

S.  Smith,  of  Wilton  Crescent,  Hanover 
Square,  for  improvements  in  Chimney*.— 
14th  September.  Two  months. 

W.  Church,  of  Haywood  House,  Bird- 
sly  Green,  near  Birmingham,  for  certain 
improvements  in  the  construction  of  boat* 
and  other  vessels,  a part  of  which  im- 
provements are  applicable  to  the  con- 
struction of  carriages. — 21st  September. 
Six  months. 

F.  Molyneux,  of  Hampstead,  and  W. 
Bunday,  of  Kentish  town,  for  certain  im- 
provements in  machinery  for  spinning  and 
twisting  silk  and  wool,  and  for  roving, 
spinning,  and  twisting  cotton,  flax,  hemp, 
and  other  fibrous  substances. — 21st  Sep- 
tember. Six  months. 

J.  Harrison,  of  Wortley  Hall,  York, 
and  II.  G.  Curtis,  of  the  same  place,  for 
certain  improvements  in  glazing  horticul- 
tural and  other  buildings,  and  in  sash 
bars  and  rafters. — 6th  October.  Six 
months. 

C.  Derosne,  of  Leicester  Square,  for 
certain  improvements  in  extracting  sugar 
or  syrups  from  cane-juice  and  other  sub- 
stauccs  containing  sugar;  aud  in  refining 
sugar  and  syrups.  Partly  communi- 
cated by  a foreigner. — 29th  September. 
Two  months. 

M.  Donovan,  of  Dublin,  for  an  improved 
method  of  lighting  places  with  gas.— 6th 
October.  Six  months. 

Lieut.  Col.  L.  Walker,  C.  B.  of  Cum- 
ming  Street,  Pentouville,  for  a machine 
or  apparatus  to  effect  the  escape  and  pre- 
servation of  persons  and  property  in  case 
of  fire  or  other  circumstances. — 6th  Octo- 
ber. Six  months. 

R.  Perring,  of  Exmouth,  Esq.,  for  an 
improvement  or  improvements  on  anchors. 
— 6th  October.  Six  months. 

J.  Heaton,  W.  Heaton,  G.  Heaton,  and 
R.  Heaton,  of  Birmingham,  for  certain 
machinery,  and  the  application  thereof, 
to  steam  engines,  for  the  purpose  of  pro 
pelling  and  drawing  carriages  on  turn 
pike  roads,  and  other  roads  and  railways. 
— 6th  October.  Four  months. 

J.  Dickenson,  of  Nash  Mill,  in  the 
county  of  Hertford,  Esq.,  for  an  improved 
method  of  manufacturing  paper  by  means 
of  machinery. — 6th  October.  Six  months. 

W.  A.  Archbald,  of  Vere  Street,  Ca- 
vendish Square,  for  an  improvement  in 
the  preparing  or  making  of  certain  sugars. 
— loth  October.  Six  months. 

D.  Napier,  of  Warren  Street,  Fitzroy 
Square,  for  certain  improvements  in 
printing  and  in  pressing  machinery,  with 
a method  of  economising  the  power  ap- 
plicable to  the  same,  which  method  of 
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economising  power  is  also  applicable 
to  other  purposes. — 13th  October.  Six 
months. 

P.  C.  Jacquemart,  of  Leicester  Square, 
Esq.,  for  improvements  in  tanning  certain 
descriptions  of  skins.  Communicated  by 
a foreigner. — 20th  October.  Six  months. 

J.  B.  Sharp,  of  Hampstead.  Esq.  and 
W.  Fawcett,  of  Liverpool,  for  an  im- 
proved mode  of  introducing  air  into  fluids 
for  the  purpose  of  evaporation. — 20th  Oc- 
tober. Six  months. 

A.  Craig,  of  Ann  Street,  Saint  Ber- 
nard's, in  the  county  of  Mid  Lothian,  for 
certain  improvements  in  machines  or  ma- 
chinery for  cutting  timber  into  veneers  or 
other  useful  forms.  Communicated  b>  a 
foreigner. — 20th  October.  Six  months. 

A.  Ure,  of  Burton  Crescent,  Middlesex, 
for  an  apparatus  for  regulating  tempera- 
ture in  evaporation,  distillation,  and 
other  processes. — 20th  October.  Six 
months. 

A.  Ure,  of  Burton  Crescent,  Middlesex, 
for  an  improvement  or  improvements  in 
curing  or  cleansing  raw  or  coarse  sugar. 
— 20th  October.  Six  months. 

A.  Ure,  of  Southampton  Row,  Middle- 
sex, for  an  air-stove  apparatus  for  the 
exhalation  and  condensation  of  vapours. 
— 20th  October.  Six  months. 

S.  Clerk,  of  South  Down,  Brixbam, 
Devon,  for  certain  improvements  in  mak- 
ing or  preparing  saddle-cloth  and  girths, 
for  keeping  saddles  in  place  on  horses 
and  other  animals  of  burthen. — 20th  Oc- 
tober. Six  months. 

Sir  T.  Cochrane,  Knight,  (commonly 
called  Lord  Cochraue,)  of  Regent  Street, 
for  his  invented  apparatus  to  facilitate 
excavating,  sinking,  and  mining. — 20th 
October.  Six  months. 

T.  Mason,  of  Great  Portland  Street, 
Middlesex,  for  an  improvement  in  the  ma- 
nufacture of  painting  brushes,  and  other 
brushes  applicable  to  various  purposes. 
— 20th  October.  Six  months. 

S.  Clegg,  of  Sidmoutb  Street,  Gray’s- 
Inn-Lane,  for  an  improved  gas-meter. — 
20th  October.  Six  months. 

H.  Calvert,  of  Lincoln,  for  an  improve- 
ment in  the  mode  of  making  saddles,  so 
as  to  avoid  the  danger  and  inconvenience 
occasioned  by  their  slipping  forward. — 
26th  October. — Two  months. 

J.  Shores,  of  Blackwall,  Middlesex,  for 
an  improvement  on  tackle  and  other  hooks, 
which  he  denominates  44  the  self-relieving 
hooks." — 1st  November.  Two  months. 

J.  Collinge,  of  Lambeth,  Surrey,  for  an 
improvement  on  the  apparatus  used  for 
hanging  or  suspending  the  rudders  of 
ships  or  vessels  of  different  descriptions. 
■—1st  November.  Six  months. 

B.  Cook,  of  Birmingham,  for  an  im- 
proved method  of  making  a neb  or  nebs, 
slot  or  slots,  in  shells  or  hollow  cylinders 
of  copper,  brass,  or  other  metals,  for 
printing  calicoes,  muslins,  cloths,  &c. — 
1st  November.  Six  months. 

L.  Aubrey,  of  Two  Waters,  Herts.,  for 


improvements  in  cutting  paper.— 1st  No- 
vember. Six  months. 

J.  Bowler,  of  Castle  Street,  Southwark, 
for  improvements  in  machinery  employed 
in  the  process  of  dyeing  hats. — 1st  No- 
vember. Two  months. 

J.  Nott,  of  Schenectady,  in  the  Stole  of 
New  York,  but  now  of  Bury  Street,  St. 
James’s,  Middlesex,  Esq.,  for  improve- 
ments in  the  construction  of  furnaces, 
Ac. — Communicated  by  a foreigner.- 
4th  November.  Six  months. 

T.  Bratnley,  and  R.  Barker,  both  of 
Mousiey  Priory,  Surrey,  for  improvements 
on  locomotive  carriages,  &c.,  applicable 
to  rail  and  other  roads. — 4th  November. 
Six  months. 

A.  Bell,  of  Chapel  Place,  Southwark, 
for  improvements  in  machinery,  for  re- 
moving wool  or  hairs  from  skins.— 4th  No- 
vember. Six  months. 

A.  W.  Gillelt,  of  Birmingham,  War- 
wick, for  improvements  in  the  construc- 
tion and  application  of  wheels  to  car- 
riages, &c.  Communicated  by  a foreigner. 
—4th  November.  Two  months. 

U.  Bompas,  of  Fishponds,  near  Bristol, 
Esq,  M.D.,  for  a method  of  preserving 
copper  and  other  metals  from  corrosion 
or  oxidation. — 4th  Nov.  Six  months. 

J.  Gibbs,  of  Crayford,  Kent,  Esq.,  for 
improvements  in  evaporating  fluids,  ap- 
plicable to  various  purposes.— 6th  No- 
vember. Six  months. 

J.  Hall,  the  younger,  of  Dartford,  Kent, 
for  an  improved  machine  for  the  manu- 
facture of  paper.  Communicated  by  a 
foreigner.— Oth  November.  Six  months. 

G.  M inter,  of  Princes  Street,  Soho 
Middlesex,  for  an  improvement  in  the 
construction  of  chairs. — 9th  November. 
Six  months. 

H.  Pratt,  of  Bilston,  Stafford,  for  im- 
provements in  the  manufacturing  of  quar- 
ries.—Uth  November.  Six  months. 

Sir  T.  Cochrane,  Knt.,  of  Regent  Street, 
for  an  improved  rotary  engine,  to  be  im- 
pelled by  steam,  and  which  may  be  also 
rendered  applicable  to  other  purposes.— 
11th  November.  Six  months. 

C.  S.  Cochrane,  of  Great  George  Street, 
Westminster,  Esq.,  for  improvements  in 
the  preparing  and  spinning  of  cashmere 
wool.  Communicated  by  a foreigner. — 
13th  November.  Six  months. 

J.  Tyrrell,  of  St.  Leonard's,  Devon,  for 
a method  and  apparatus  of  setting  sums, 
for  the  purpose  of  teaching  some  of  the 
rules  of  aritnmetic. — 13th  November.  Six 
months. 

T.  Sands,  of  Liverpool,  for  improve- 
ments in  spinning  machines.  Communi- 
cated by  a foreigner.— 18th  November. 
Six  months. 

J.  ReVere.  of  Weybridge,  Surrey,  for 
an  improved  method  of  protecting  iron 
chain  cables,  iron  boilers,  and  iron  tanks 
from  the  corrosion  produced  upon  them 
by  the  action  of  water. — 27th  November. 
Two  months. 

W.  Church,  Esq.  of  Hayward  House, 
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Warwick,  fur  improvements  in  appa- 
ratus for  propelling  boats,  &c.  and  also 
applicable  for  the  purposes  of  evapora- 
tion.— ■29th  November.  Six  months. 

R.  Dalglish,  jun.  of  Glasgow,  for  im- 
provements in  machinery  tor  printing 
calicoes  and  other  fabrics. — 6th  Decem- 
ber. Six  months. 

H.  Blundell,  of  the  Town  of  Kingston* 
upon-Hull,  for  improvements  in  a ma- 
chine for  grinding  or  crushing  seeds  and 
other  oleaginous  substances,  for  the  ab- 
stracting of  oil  thereform,  &c. — 6th  De- 
cember. Six  months. 

R.  Edwards,  of  Dewsbury,  Yorkshire, 
for  an  improvement  on,  or  substitute  for 
glass,  sand,  emery,  and  other  scouring 
er. — 6th  December.  Six  months. 

. Brown,  of  Biliiter  Square,  London, 
for  improvements  in  the  means  of  draw- 
ing up  ships  and  other  vessels  from  the 
water  on  land,  and  for  transporting  or 
mooring  ships,  vessels,  or  other  bodies  on 
land  from  one  place  to  another.— Oth  De- 
cember. Six  months. 

J.  G.  Lacy,  of  Camomile  Street,  and 

S.  Davis,  of  East  Smithfield,  London,  for 
improvements  iu  the  construction  of  guns 
and  fire  arms. — 6th  December.  Six 
months. 

J.  Dixon,  of  Wolverhampton,  and  J. 
Vardy,  of  the  same  place,  for  improve- 
ments in  cocks  for  drawing  off  liquids. — 
13th  December.  Two  months. 

T.  Walmsley,  of  .Manchester,  for  im- 
provements in  the  manufacture  of  cotton, 
linen,  silk,  and  other  fibrous  substances. 
— 13th  December.  Six  months. 

W.  Needham,  of  Longour,  Stafford- 
shire, for  improvements  in  machinery  for 
spinning,  doubling,  and  twisting  silk,  and 
other  fibrous  substances.— 13th  Decem- 
ber. Six  months. 


S.  Parlour,  of  Croydon,  Surrey,  for  im- 


Lamps.” 13th  of  December. Two 

months. 


J.  L.  Benham,  of  Wigmore  Street, 
London,  for  improvements  in  shower  and 
other  baths.  Communicated  by  a Fo- 
regner. — 13th  December.  Six  months. 

R.  Witty,  of  Basford,  Staffordshire,  for 
improvements  for  propelling  carriages, 
vessels,  &c.  by  steam. — 13th  December. 

Six  months. 

B.  Redfern,  of  Birmingham,  Warwick- 
shire, for  a lock-break-off  and  trigger 
upon  a new  and  improved  principle,  for 
fowling-pieces,  muskets,  &c. — 17th  De- 
cember. Two  months. 

A.  Graham,  of  West  Street,  Finsbury, 
London,  for  improvements  in  the  appli- 
cation of  springs  for  carriages.  Com- 
municated by  a Foreigner. — 17th  De- 
cember. Six  months. 

Daniel  Papps,  of  Stanley  End,  ma- 
chine-maker, for  improvements  in  ma- 
chinery for  dressing  or  roughing  woollen 
cloths — 23rd  December.  Two  months. 

W.  Wood,  of  Summer  Hill,  Northum- 
berland, for  the  application  of  a batter- 
ing ram  to  the  purpose  of  working  coal 
in  mines. — 23ru  of  December.  Four 
months. 

• M.  E.  A.  Pertius,  of  No.  56,  Rue  du 
Bac,  Paris,  spinster,  for  the  fabrication 
or  preparation  of  a coal  fitted  for  refin- 
ing and  purifying  sugar,  &c.— 28rd  De- 
cember. Six  months. 

J.  Ferrabee,  of  the  Thrupp  Mill  and  . 
Foundry,  in  Stroud,  Gloucester,  engineer, 
for  improvements  in  machinery  for  pre- 
paring the  pile  or  face  of  woollen  or  other 
cloths  requiring  such  a process. — 23rd 
December.  Six  months. 


Lists  of  the  Neto  Patents  granted  subsequent  to  this  date  are  given  at  the 
end  of  each  month.  For  the  first  of  these  monthly  lists , see  No.  390,  for  29th  of 
January , 1831. 
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A. 

Abbey’s  British  tea,  476 
vAcentric-wheel,  Bertin’s,  225,464 
Acoustics,  military,  128  .. 

Africa,  civilization  in,  383 
Air,  instrument  for  measuring  minute 
quantities  of,  346 
Air-pump  valves,  168 
Alcohol,  purification  of,  368 
Ale  from  mangel-wurzel,  204,  230 
Almonds,  oil  of  sweet,  test  for,  16 
America,  progress  of  railways  in,  60 

slavery  in  109,  1 15, 368,  410 

— literature  and  art  in,  431 

American  manufactures,  29 

• silk,  77 

f patents,  108,  1 14 

Anchors,  Perring’s  improved,  206 
Andrews,  Mr.  William,  on  Mr.  Wooll- 
gar’s  pocket  calculating-rule,  26ft 
Angles,  small,  simple  method  of  mea- 
suring, 119 

Apiary  at  Hornby  Castle,  306 
Arches,  on  the  gradations  of,  233 
Architects,  health  of,  32 
Architecture  of  birds,  Professor  Rennie's, 

222 

Arithmetical  question,  478 
Astronomical  question  solved,  237 
Athol  printing-press,  360 
Australia,  6,  86,  477 

B. 

Baddelcy,  Mr.  William,  on  gildiug  and 
writing  in  gold,  19;  Gregory’s  skater’s 
life-boat, 28 ; principles  of  locomotion, 
56;  Busby’s  hydraulic-orrery,  57; 
cure  of  hydrophobia,  76 ; pendulum 
locomotive-engine,  88  ; improved  hat- 
stick,  157  ; ball-cocks,  162,  192  ; on  a 
fallacy  in  water-works,  220  ; supply  of 
water  at  fires,  281 ; elevated  reservoir 
for  water- w’orks,  296 ; improvement  of 
street-paving,  319.  459 ; bursting  of 
■water-pipes, 339 ; Athol  printing-press, 
360 ; Edinburgh  fire-establishment, 
397,  403 ; cause  of  the  report  in  explo- 
sions, 427 

Bakewell’s  (J.  B.  P.)  new  material  for 
clock-work,  115 

brickmaking-machinery,  171 

Balance  hydrostatic,  283 

cheap  and  delicate,  440 

Ball-cocks,  Haddeley’s  improved,  162 
Barometer,  self-registering,  140 
Barrow,  wheel,  Mallet’s,  7B 
Bartholomew  Fair,  478 


Barton’s  metallic-piston,  31,  368 
Baths,  shower,  170,  476 
Beechey’s  (Captain)  Voyage  to  the  Pa- 
cific, 308 

Beer,  how  to  preserve  from  souring,  261 
Bees,  management  of,  182;  (Nutt’s  sys- 
tem), 253,  305,  341 
Benefactors,  national,  144 
Benham’s  shower-baths,  476 
Bennet,  Captain  Joseph,  on  Portland 
Breakwater,  274 

Bernhard's  mode  of  raising  fluids,  138. 

427 

Bertin’s  acentric-wheel,  225,  464 
Bipello,  for  illustrating  combined  mo- 
tion, 81 

Bird-catcher’s  portable-hut,  417 
Birds,  architecture  of,  222 
Biscuit,  gelatinous,  112 
Blacket’s  railway  experiments,  190 
Bleaching-liquid,  iustantaneous,  480 
Blenkinsop’s  railway-carriage,  190 
Blinds,  Venetian,  improvement  in,  100 
Block,  Clough's  patent, 01 
Boat,  safety,  Dobree’s,  14 
Boating,  60 

Borax,  Persian  mode  of  manufacturing, 
464 

Boring-bit  for  gun-barrels,  improved,  334 
Bottles,  easy  method  of  taking  off  the 
bottoms  of,  352 

Bounty,  the,  mutineers  of,  84,  308.  399 
Bowler’s  improvement  in  hat-machinery, 
14 

Braidwood,  (Mr.  James)  on  fire-engines, 
drc.,  405 

Braithwaite  and  Ericsson’s  (Messrs.) 
steam-toilers  and  carriages,  37,  215, 
229.  364.  399 

Brantley  and  Parker’s  locomotive-ma- 
chines, 349 

Brandreth’s  (Mr.)  patent  wheel,  176 
Brandy,  corn,  how  to  purify,  27 2 
Brasier’s  method  of  saccharification,  115 
\/Bread,  Roman  fancy,  368 
Breakwater,  Portland  Roads,  274 
Brewing,  Coffey’s  improvements  in, 61 
Brewster’s  treatise  on  optics,  372 
Brickmaking-machinery,  170 
Bricks,  duty  on,  171,  255 
Bridge-building,  33,  105,  142.  217  . 

Bridges,  irou,  127 
Brooking’s  (Admiral)  rudder,  172 

— diagonal  seaming,  172 

Brougham’s  (Lajrd  Chancellor)  Discourse 
on  the  Objects  of  Science,  translation 
of,  into  the  Italian,  383 
Buckingham  (Mr.)  and  his  projected  voy- 
age round  the  glot>e,  3S4 
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Buffon’s  Table  of  the  Probabilities  of 
Lift*,  286 

Building  Act,  new,  Jll  , 

Bulkeley’s  (Dr.)  plan  for  propelling  ves- 
sels, 15 

Bullets,  Willard’s  mode  of  manufacturing, 

108  ... 

Busby’s  (;Vlr.  C.  A.)  hydraulic-orrery  ,52 

water-wheel,  233 

Buttons,  thread,  stains  from  the  brass 
wires  of,  416 

r'  9 I 
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Cabinet  Cyclopedia,  Dr.  Lardncr’s,  372 
Calves,  lmmnuc  mode  of  conveying,  to 
market,  406 

Canal,  Forth  and  Clyde,  introduction  of 
steam-boats  ou,  297 

Canal  navigation,  application  of  steam  to, 
297  " , . 

Cnnalling,  application  of  inclined  planes 
in,  203,  409  . . . . 

Candles,  Palmur’s  improved,  92 
Cansdcli,  Mr.  J.  on  dividing  lines  into 
equal  parts,  186 

Carriage- wheels,  improvements  in,  62 
Carriages,  eight-wheeled,  120 
Carvers,  English  aud  foreign,  15 
Caryatides,  the,  184 
Case-hardening,  174 

Cayley,  Sir  George,  on  the  prevention 
of  railway  accidents,  145,  351 
Cements,  62,  270,  320 
Chair,  Minter’s  reclining,  22 
Chalk  drawings,  how  to  fix,  456 
Champion,  Mr.  W.  on  the  bursting  of 
water-pipes,  398 

Chapman,  Mr.  George,  on  the  principles 
of  locomotion,  251 

Charcoal,  animal,  Parker’s  mode  of  reno- 
vating, 349 

Chess,  scheme  for  playing,  suitable  to 
public  exhibitions,  17 
Cheverton,  Mr.  B.'on  the  principles  of 
locomotion,  28,  116,  134  , 389 
Child’s  rotary  steam-engine,  115 
Chimney-cleaner,  simple,  265 
Chimneys,  Smith’s  metallic,  23,  80,  208 
Chinese  secret  in  dyeing,  127 
Cholera,  specific  for,  368 
Chloride  of  lime,  how  to  prepare,  3S3 
Christie’s  high-pressure  steam-engine,  05 
Civilization,  a start  in,  431 
Clegg’s  improved  gasometer,  321, 851 
Clocks,  turret,  Harrison's  escapement  and 
fly  for,  449,  473 

Clock-work,  new  material  for,  115 
Cloth,  fabrication  of,  by  felting,  476 
Clough's  supporting  block,  61 
Coach,  Stafford’s  suspension  safety,  159 
Coal  field.  South  Wales,  104- 

discovery  of,  in  India,  109 

now  mode  of  working,  348 

£ ~ large  mass  of,  367 


Coal  mine  explosions,  15,  459 
Mr.  Ryan’s  system  of  ventilating, 

459 

Cochrane  and  Galloway  v.  Braithwaite 
and  Ericsson,  804,  3£),35L  418,  435 
Coffee,  adulterated,  808 
Coffey’s  improvements  in  brewing  and 
distilling,  61 

Coins,  ancient,  121,  302.  42S  t 

Colours  from  potato  flowers,  128 
Commercial  science,  381,  463 
Cometarium,  or  instrument  for  illustrat- 
ing the  motion  of  comets,  209 
Contagion,  prevention  of,  345.  363 
Conversation  at  a distance,  100 
Conveyance,  new  mode  of,  303 
Cook’s  fountain  cock,  20G 
Cooley's  History  of  Maritime  and  Inland 
Discovery,  83 

Copper- plates  heated  by  steam,  240 
Copal,  how  to  dissolve,  368 
Cork  wadding,  31  , ,a  I 

Corrosion,  preventing,  Revere  s pal  eat 
for,  92 

— Sir  Humphrey  Davy's  melhqd 

of,  270 

Cotton,  Indian  and  American,  478 
Cowper's  printing-machines,  61 
Cranes,  defect  in  the  construction  of,  267 
Crawshay’s  (Mr.)  Iron  Works,  262,419 
Crimson,  test  for,  164 
Crookenden,  Mr.  A.,  on  self-moving  ma- 
chinery, 71 

Cuff's  improvement  in  sewers.  111 
Cupping-torch,  Dewhurst’s  improved,  458 
Cutch,  account  of,  109. 

D. 

Dakin,  Mr.  G.,  on  a more  economical  ap- 
plication of  solar  heat  to  the  arts,  318 
perpetual  motion  by  magnetism, 

359 

Dance’s  (Sir  C.  W.)  mode  of  packing  and 
transporting  goods,  78 
Davy,  Sir  Humphrey,  chemical  discove- 
ries of.  47.  53.  67 

Davy,  Mr.  Christopher,  on  steam-engines, 
05,  113.  102  ; New  London  Bridge,  83. 
105,  142  ; Flight’s  micrometer  for  set- 
ting music-barrels,  241 
Davy,  Mr.  E.,  plan  by,  of  a grinder’s 
safety- apparatus,  250 
Dawson’s  Present  State  of  Australia, 
Review  of,  6 

Deacon,  Mr.  S-,  design  of  a continuous- 
pump  by,  457 
Dead  Sea,  205 

Dennison's  pressing-machinery,  113 
Detonating  powder,  silver,  danger  of,  163 
Dcwhnrst’s  (l>rofi‘S8or)cupping-torch,453 
Dialling,  principles  of,  42 

scale,  new,  221 

Dickinson’s  floor-scouring  machine,  169 
Discounting  contrasted  with  investing  at 
iotercst,  303 
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Discovery  by  Land  and  Sea,  Cooley's 
History  of,  83 

Dissection  in  slave  countries,  80S 
Distilling,  Coffuy's  improvements  in,  fll 
Diving-bell  accident,  15 
Dobrec’s  safety-boat,  14,  46 
Dodd's  (Mr.  Ralph)  improvements  in 
steam-carriages,  ] U 1 
Dots,  improved  mode  of  adjusting,  201 
Down's  patent  for  purifying  gas,  205 
Drummond's  (Lieutenant)  improvements 
in  light-houses,  25 

Duckett,  Mr,  J.,  account  by,  of  the  con- 
version of  frogs  into  jelly  by  frost,  1&3 
Dry-rot,  32 

Dunn’s  improvements  in  machinery  for 
generating  steam,  427 
Dyeing,  Chinese  secret  in,  127 
Dynamometers,  improved,  837 

E. 

Ears,  artificial,  128 

Earth,  the  temperature  of  the  Interior  of, 

126 

Earthquake  in  England,  32 
Edinburgh  fire-establishment,  397,  403 
Electrical  phenomena  in  the  Mediterra- 
nean, 98, 98 

machine,  horizontal,  401 

Electricity,  ascent  of  from  the  sea,  93, 

200 

theory  of,  291 

Electro-magnetic  battery,  improved,  265 
Elephants  teeth,  trade  in,  4G2 
Elliott,  Mr.  J.,  plan  by,  for  obtaining 
a regular  rotary  motion  from  the  two- 
way  cock  of  a steam-engine,  354 
Emery  cloth,  15,  32,  340 
Emigration,  on,  6 

Endless-power  machine,  Richards',  352 
Engineers,  health  of,  32 
Engraving,  new  mode  of,  170 
Enquiry,  free,  importance  of.  111 
Ericsson's  (Mr.)  steam-wheel,  1 
Ericsson  and  Vigfioles’  (Messrs)  addition 
to  locomotive-carriages,  245 
Escapement,  Flarrison’s,  419,  474 
Etirick,  Mr.  W.,  on  dir-purap  valves, 
168  j moveable  or  adjusting  dots,  201  ; 
boring-bit  for  gun-barrels,  334;  spe- 
cula for  reflecting-telescopes,  333 
Evans,  Oliver,  and  steam  travelling,  189 
Euclid,  Newton’s  Appendix  to,  P3,  79. 

'.;3,  21 35S 

Euler's  posthumous  papers,  128 
Explosions,  cause  of  the  report  in,  427, 
400 

Eye,  artificial,  128 

.Eyre,  .Mr.  J.,  plan  by,  for  the  application 
of  the  pantagrapli  to  perspective  draw- 
ing, 137 

F. 

Fermcnling-apparatus,  Riley’s,  45 
Fire  engiue  suction-pipes,  444 


Fire  escapes,  78, 193 

establishment  of  the  city  of  Edin- 
burgh, 396 

Fires,  supply  of  water  at,  232, 281 
Flight's  micrometer  fog  setting  music - 
barrels,  241 

Floor-scouring  machine,  109 
Fluids,  Bernhard's  mode  of  raising,  138. 
427 

Flute,  key,  improved,  92 

maker’s  cement,  270,  320 

Fly  for  turret-clocks,  I la rri son’s,  473 
Foreign  competition,  15 
Fountain-cock,  Cook's,  206 
Fowling-pieces,  Red  fern's  patent,  206 
Fox’s  (Dr.)  shadow-meter,  120 
France,  climate  of,  352 
Fraser,  Mr.  William,  on  improving  the 
printing-press,  178,  181 
Frogs  converted  by  frost  into  jelly,  183 
Fruit-getter,  mechanical,  202 
Fry’s  Essay  on  Wheel  Carriages,  126 
Furnace-hearths,  432 
Future  state  of  intelloctualists  and  sen- 
sualists, 266,  804 

O. 

Garnets,  how  to  make  artificial,  288 
Garnets  improvements  in  the  manufacture 
of  sugar,  92 

Garnkirk  Railway,  opening  of,  832 
Gas,  Down’s  patent  for  purifying,  2& 

economical  application  of,  as  a 

source  of  heat,  844,  477 
Gasometer,  Clegg's  improved,  821,  351 
Gelatinous  biscuit,  112 
German  silver,  ingredients  of,  852 
Gibbs'  patent  steam-boiler,  273 
Gilbert,  Mr.  J.t  mathematical  problem 
by,  63 

Gilding-books,  &c.,  19 

Giliet’s  improvement  in  wheel-carriages, 

14 

Glass,  art  of  polishing,  2ZL  346 
Globe,  the,  physiology  of,  95 
Gold,  writing  in,  19 

varieties  of,  96 

ring,  how  to  remove  from  a swql- 

len  finger,  272 

Grave's  (Lieutenant)  improved  log-ship. 

Grain-shifting  apparatus,  Tuxford’s,  27. 
Gray,  Mr.  Thomas,  on  railways,  166 
Green’s  steam-carriage,  208 
Green,  Mr.  W.,  on  the  bursting  of  water 
pipes,  841 

Greenall,  Mr.  J.,  on  dialling,  42,  221 
Gregory’s  skater's  life-boat,  27' 

(Dr.)  Mechanics,  32  ...  . i 

Grinders*  safety-apparatus,  259  » j 
Gun-barrels,  boring-bit  for,  434 
Gurney’s  steam-carriage,  23,  123»~  153. 
160.  208,  210.  272,  831 

high-pressure  steam-engine,  lfil 

Gutters,  cast-iron,  128 
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Hall-rods,  899 
Hall,  (Captain  Basil)  on  preventing  acci- 
dents by  steamers,  862,  44 
• Rev.  Robert,  on  the  sin  of  oppres- 

sion towards  workmen,  415 
Harrison,  Mr.  J.,  on  the  properties  of 
wheel-work,  122,  268  ; description  by, 
of  an  improved  escapement  and  fly  for 
turret-clocks,  449, 473  * 

Harvey,  Mr*  John,  on  Portland  Break- 
water, 274 

llat-machinery,  Bowler’s  improvements 
in,  14 

Hats,  India  rubber,  82 
Hat-sticks,  improved,  167,  361 
Heaton’s  steam-carriage,  24a 
Henderson’s,  Mr.  K.,  apparatus  for  illus- 
trating combined  motion.  Si  ; motion 
of  comets,r2QQ  ; electrical-machine,  401 
Hcrapath,  John,  Esq.,  on  Mr.  Gurney’s 
steam-carriage,  123  ; reply  to,  163 
Herm  granite,  480  ' 

Herschelian,  The,  or  Companion  to  the 
Telescope,  243 
Herne  Bay  Pier,  112 
Holy  Land,  the,  plough  of,  143 
Honours  conferred  on  men  of  science  by 
William  IV.,  431  - 

Hornby  Castle,  apiary  at,  395  * •>.  n . 
Horse-feet  protectors,  246  , , . ( j •; . 

Hosiery,  fine,  172 
“ Humanity,  Voice  of,”  496  v,  > 
Hunston,  Light  House,  91 
Hydraulic-mover  on  the  principle  of 
Barker’s  mill , 249.  288,  349. 318 
Hydraulic  orrery,  Busby’s,  67 

experiments  and  speculations, 

12,  71,  72,  101,  186,  215,  272,  288 
Hydrogen,  effect  of  on  the  voice,  96 
sulphuretted,  deleterious  ef- 
fect of,  381 

Hydrophobia,  cure  for,  76 
Hydrostatic-balance,  paradoxical,  283 
Hydrostatics,  I)r.  Lardner’s  treatise  on, 

372 

I* 

Ibotson’s  improvement  in  the  manufac- 
ture of  paper,  348 

Imperial  standard  gallon,  erroneous,  400, 
446 

India,  process  of  smelting  in,  109 

progress  of  civilization  in,  3S4 

_ — iron  manufacture  in,  478 
India  rubber,  dissolving,  62 
ink,  mouldy,  cure  for,  270 
Innovation,  prejudice  against,  127 
Interest,  investing  at,  as  contrasted  with 
discounting  of,  303  . \ 

Inventions,  disclosure  of,  430 
Iron,  instrument  for  detecting  minute 
quantities  of,  207 

catechism  of,  Legge’s,  366 

bridges,  127  , 


Iron  bridge  fef  suspension  in  tadi*,:  434 

manufacture  in  India*  478.  \ 

wrought,  tension ofy  480  .*^,1 

Island,  new,  in  the  MedUerranean,.  399*4 
Italy,  scientific  periodicals  of,  478  , >.t- 
Itinerant  observatory,  189.  — 

Ivory  trade,  the,  46^7,2  i £0i  .CC 

£ .9  $>:'  M ,1  >woS 
. l’.iiii  i'  yiJbfl#  ,{qioo.I 

Jewellers’  mode  of 

silver,  270  i*  u:  e*fr  I 

Johnson’s  water-wheel,  11&  > ip.iivt.! 
Jopling,  Jos.,  Esq.,  on  Smith’s:  potent 
.chimneys,  23  • - r h.ommtiu.I 

Journalism,  Progress  oft  479  T * «*  io.f 

• • w *>il7  1 

K. 

King,  Captain,  on  the  climate  of  the 
Strait  of  Magellan,  2fi7  > j - 
Kites,  application  of,  , jto  va*ioui.  useful 
purposes,  188,  224.  • *.  *«,a4l0 

Knowledge,  Pursuit  of,  under  difficulties, 

16  . 

. . i . - j \*  • um»«  M 

L*  . f i . • 1 * 

yd  r: . ■ ; Io:tt  laotwisq  .rariteogaM 

Labour,  Division  of,  9G  !l*Wl 

Lamps,  Table,  Parlour’s,  245  

Landscape  Painting  in  Water-Colours, 
Remarks  on,  366 

Lardner’s  (Dr.)  Treatise  on  Hydrostatics 
and  Pneumatics,  372 

Latitude,  the,  determination  of,  by  means 
of  the  pendulum,  121 
Lawrence  and  Rudder’s  improved  sad- 
dles, 92 
Lead  pipes,  62 
tests,  270,  312 

L;gge’s  Catechism  of  iron,  365  r-1 

Lester’s  pendulum  steam-engine,  40 
Liberia,  Negro  Colony  of,  4 10 
Life-boat  for  skaters,  Gregory’s,  22 
Life,  propabilities  of,  according  to  Buffon, 
286  r it ■»  . -i : ' I ^ t 

Life  preservers,  aquatic,  431  II 

Light,  absorption  of,  479  * 

from  lime,  25, 19‘2,  253 

Light-houses,  Drummond’s  Improvement 
in,  26 

- reflecting,  first  inverted  by 

Mr.  E.  Walker,  90,  282  - 

northern,  91  * 

Lime,  light  from,  25,  IU2.355 

Lines,  how  to  divide  into  equal  parts, 
186*  • ,6) 

Liverpool  and  Manchester  Kailtvnyi,  *35, 
96,  240  • • to  «. i»i>i i~A i i 1C 

—  ■ .*  competition , 

212  «li  ,vuni»f 

Locomotion,  principles  of,,il«23,;44,58. 
74,  107,  116,  134,  149,  190,  227,  346, 
251.  317,  342,  37 5,  378.  389,  407,  409.  * 
435,  455,  471  • . ,i„  -i> 
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Locomotive- carriages,  35,  40,  MS,  949,  ''"Motive  power,  new,  256 
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477  ; (see  also  Steam-carriages.) 
Log-ship,  Lieutenant  Grave’s,  375 
London  Mechanics’  Institution,  22,  239, 

285  r* *  • * --  :* 

— ■ Bridge,  New,  and  its  approaches, 
33,  105,  142,  217,  369,  388,  394,!  434, 

478 

Loom,  Power,  White’s,  466 
Looms,  Sadler’s  improvement  in,  14 
Losbhft  improved  railway  wheel,  206  - 
Lot’s  wife,  352 

Lowthrop  (Mr.  T)  emery  cloth  invented 
byV  15  ” ' ■ * * ■ 

Luminous  appearances,  remarkable,  118 
Lunar  Theory,  on  the,  by  Dr.  Lardner,  32 
Lyun  Regis,  waterworks  at,  237,  815 


rj 


»v, 


M. 


Macerone  (Col.)  on  cork-wadding,  31 : 
1 on  electrical  phenomena  seen  in  the 
Mediteriauean,  93,  98  . ■ 

Machell’s  shower-bath,  1IQ 
Machinery,  prejudice  against,  113 
Magellan,  the  Strait  of,  peculiarity  in 
the  climate  of,  967 
Magnetism,  perpetual  motion  by,  359 
Mallett’s  (V4 .)  wheelbarrows,  78 

■-  (R.)  beer-preserving  apparatus, 

'264 

Man,  is  he  to  bo  for  ever  at  the  top  of  the 
scale  of  being!  90  * 

Mangel-wurzel,  ale  from,  204,250 
Mangle,  Improved,  352 
Maritime  discovery,  Cooley’s  History  of, 
83  ,v  « • 

Mathematical  problems  and  solutions,  62, 
333.  355.  489 

Mathematics,  on  the  study  of,  251 
Matter,  infinite  divisibility  of,  impossible, 
364  > • 

Maxwell’s  printing-press,  178 
Mechanics’  Institution,  London,  22,  239, 
983 

Melting  gold  and  silver,  270 
Menageries,  the,  461 
Mercurial  horizon,  Lieut.  Graves’  stand 
for,  256  * - 

Mercury,  the  planet,  41 
Merthyr  Tydvil  iron  works,  262, 479 
Meteorological  phenomena,  118  * 

■ observations,  improved 

system  of  292,  313.  328 

instruments,  two  new,  318 

*J  346  *»  > <■  *'t  -I..  < i5  . , 


Mud,  eruptions  of,  368  _ 

Males,  what  they  think  of  railway  con- 
veyance, 10  ' , *-■ 

Murdoch’s  paddle-wheel,  170 

Music  barrels,  micrometer  for;  setting,  Ski 

r.  • ' t • . . * a 

'•  1 * r . "•  - _ • V « • •’i  <t  U, 

National  benefactors,  144  . 

repository,  138,  170 


v ff 


Negro  Colony  of  Liberia,  410 
Net  making,  970 

New  river,  the,  disappearance  of,  384 
Newton’s  Appendix  to  Euclid,  13,  7fr. 

236.  243,  262,  330.358 
Norton’s  (Captain)  rifle  shell,  .86, 160 
Norwich  made  a sea -port,  272  -■ 
Nottington  Spa-house,  385  u 
Numerical  system  of  the  Romans,  236" . , 
Nutt’s  bee-hives,  253, 305,  341 

o.  h 

• j-  < < 1 f * * 

Observatory,  Itinerant,  129  - ^ 

Oil  and  water,  how  to  unite,  454’^  : " * 
— - for  chronometers,  mode  of  purifying, 
479  f " • - •’ 

Opera  glass,  new  and  improved,  426 
Opium,  antidote  to,  362 
Oppression,  the  sin  of,  in  its  relation  to 
masters  and  workmen,  416 
Optical  problem,  456 
Optics,  Dr.  Brewster’s  Treatise  on,  37fr 
Orrery,  hydraulic,  by  Busby,  67 
Otahelte,  tides  at,  405,  444 

- .ii 


. V 


• ,1  . 


Micrometer,  for  setting  music  barrels, 
Flight’s, 241J  * in-  , .U 

Milk-pails  of  zinc,  464  ► . ■- 

Mill,  hand,  French, -97  — — — 

Mining,  16 

M i liter’s  recli oing  ohair,  22  <«''■  -'<»*' 
Mirago,  extraordinary  instance  of,  28S 
Motion,  cmnbhted,  machine  for  the  illus- 
tration of,  81  . J • - . ' 


P.  - 

, V . * . ' ?,<?{ 

Packing  goods,  Sir  C.  W.  Dance’s  modo 
of,  78  - . * 1 

Paddle-wheels,  Ruthven’s,  4fl 

■■ — - Perkin’s,  112 

— application  of,  to  wherries, 

160,  427  - < U 

Palmer’s  improved  candles,  92 
Pancras  (St.)  new  church,  184 
Pantagraph,  perspective,  137 
Pantechnicon,  the,  393  N ‘ 

Paper  from  wood,  115  i J 

-■■■■-  improvements  in  the  manufacture 
of,  206,  348 

Papers,  tracing  and  transferrSng,’136“'ai 
b'Fapin’s  perpetual  motion,  96 
Papp’s  woollen  cloth  dressing  machinery, 

92  •»  ' ’ * '.!•  i /.  i 

Parker’s  mode  of  renovating  animad  char- 
coal, 349  ■ ' 

Pari oti r’3  table  lamps,  245  ..’“J «•«■•*» 

Patents,  new,  list  of,  64,  12T,  208,  271, 
336,  416,  480  ’*  • "■  '"*'**  .<«r>’)rn»vi-t 

■ specifications  d4, 22,’ 6 i 

Paving,  street,  improvement  of,  312“ <- 
Pearce  (Dr.  J.)  on  the  bursting  of  water 
pipes  after  frost,  259  i>d  — 
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Pearce’s  improvements  in  carriage- 
wheels,  <12 

Pondulam,  the  application  of,  to  deter- 
mining the  latitude,  121 ; to  working 
ships'  pumps,  284 
....  steam-engines,  49,  88 
Perkin’s  (Mr.)  paddle-wheels,  112 
y/  Perpetual  motion,  12,  71,  72,  80,  96,  288, 
350 

Perring’s  improved  anchors,  200 
Pertius’s  artificial  composts  for  refining 
and  purifying  sugar,  476 
Phosphorus  match  light,  128 
Photometer,  Dr.  Fox's,  120 
Pistol  extraordinary,  449 
Pistons,  Barton’s  metallic,  81,  368 
Pitcairn  islanders,  84,  308.  399 
Planes,  inclined,  application  of,  in  canal- 
ling,  203,  409 

Planting  in  horizontal  and  diagonal  lines, 
comparative  economy  of,  88,  127,  410, 
430 

Plate-powder,  432 
Plough  of  the  Holy  Land,  143 
Pluckington  Sand  Bank,  probable  cause 
of,  155 

Portland  Breakwater,  274 

Potato  flowers,  colours  from,  l&i 
Pott's  self-aoUng  feeder  for  steam-en- 
gine, 289 

Powder,  silver  detonating,  163 

Pressing  machinery,  114 

Printing  presses,  improvements  in,  61,  178, 

287,  360 

origin  of,  272 

Pulpit  soundiDg  boards,  470 
Pump,  continuous,  457 
Punch,  Regent’s,  289 
Pursuit  of  Knowledge  under  difficulties, 
18 

Pyramids  of  Teotihualcan,  256 

Q. 

Quackery  no  novelty,  129 

R. 

Railway  Carriages,  Sir  George  Cayley’s 
plan  for  the  prevention  of  accidents  by, 

145,351 

■ conveyance,  what  mules  think  of, 
16 

- -I  Liverpool  and  Manchester,  35,90, 

240 

system,  Gray’s  general,  166 

Railways  in  America,  60 ; India,  160  i 
Scotland,  332 

verdict  against  as  a nuisance, 

88 

— Wood’s  Practical  Treatise  on, 

173,  189,212,  227 

Ram,  application  of  the,  to  the  working 
of  coal,  348 

Rawo  and  Boase’s  steam-carriage,  23 
Redfcrn’s  fowling-pieces,  266 


Refraction,  remarkable  instance  of,  374  / 

Reservoir,  elevated,  for  water-works, 
plan  of,  296 

Revero’s  patent  for  anti-corrosion,  it- 
v-  Richard’s  endless  power  machine,  352 
Rifle-shell,  Captain  Norton’s,  86,  166 
firing,  240 

Riley’s  fermenting  apparatus,  45 
Ring,  gold,  how  to  remove  from  a swol- 
len Auger,  272 
River  of  vinegar,  336 
Robinson’s  improvements  in  the  manu- 
facture of  sugar,  fil 
Rodger’s  elastic  skates,  206 
Roofing,  345 

Roofs,  water-proof  coating  for,  32, 79 
pitch  of,  176 

Rotch’s  (Mr.  B.)  horse-feet  protectors, 

. 246 

Rudder,  Admiral  Brooking’s,  172 
Rugs  of  Irish  manufacture,  172 
Rule,  new  pocket  calculating,  invented 
by  J.  W.  Woollgar,  Esq.,  164,  2C8, 

312  335 

Russell’s  new  mode  of  engraving,  110 
Ruthven’s  improvements  in  propelling 

machinery,  46 

Ryan’s  (Mr.  James)  system  of  ventilating 
coal  mines,  459 

S. 

Saccharification,  Brasier’s  mode  of,  115 
Saddington  (Mr.)  on  the  prevention  of 
railway  accidents,  146 
Saddles,  Lawrence  and  Rudder’s  Im- 
proved, 92 

Sadler’s  improvement  in  looms,  14 
Safety-boat,  Dobree’s,  14, 46 
Samson  steam-carriage,  85,96 
Samson  carrying  off  the  gates  of  Gaza, 
by  Lucas,  287 
Sandwich  Islands,  85, 311 
Scarlet  pigment,  new,  206 
Scientific  congress  at  York,  144,  154, 

884 

eamen  exempted  from  stone,  16 
elf-movlng  machinery,  12,  71,  72, 101 
^Self-relieving  hooks,  Shore’s,  14 
Self- registering  barometer,  146 

, . . _ . . - — wind-gauge,  336  

Self-acting  feeder  for  steam-ebgines,  289 
Sewers,  Cuff’s  improvement  in,  111  , j 
Shadow -meter,  Dr.  Fox’s,  120  , ... 

Sheathing  for  ships,  Uzzieli’s, 

Sheep  conductor,  humane,  42t}~  ''n  -ir» 

Ships,  Uzzieti’s  sheathing'  fpft,  14  , 

Bulkeley’s  plan  for  proposing,  15 

■ --  — Age  of,  80  •i  *.  r 
Shire’s  (Mr.  \V)  on  measuring  small 
angles,  119  . 

Shore’s  self-relieving  hooks,  14 
Sidoroscopo,  the,  207  • 

Silk,  American,  77  ^ t lv>  • . / 

Silver,  ductility  of,  96 
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Silver,  return  of  from  the  colonies,  231 

German,  how  made,  352 

Silvester’s  steam-boat,  429 
Sinclair’s  (Sir  John)  correspondence,  130 
Skater’s  life-boat,  Gregory’s,  27 
Skates,  elastic, 206 

Slavery  in  America,  109,  115,  369,  410 
Smelting,  Indian  process  of,  109 
Smith’s  (Mr.  Egerton)  improved  opera* 
glnss,  425 

Smith’s  metallic  chimneys,  23,  80,  208 
Smith  (Mr.  J.)  on  polishing  glass,  316; 
on  the  application  of  solar  heat  in  the 
arts,  354 

Smoke  jacks,  127,  176,  405 
Snooke,  Mr,  W.  D.,  tables  by,  of  the 
planets,  Mercury  and  Venus,  40 ; so- 
lution by,  of  an  astronomical  question, 
238 ; on  planking,  lengthwise  and  dia- 
gonally, 410 

Solar  Heat,  economical  application  of,  to 
the  arts,  318,  354 

Soult,  Marshal,  turned  iron-master,  432 
Sound,  transmission  of,  32 
South  Seas,  the,  trade  with,  85 
Specula  for  reflecting  telescopes,  316, 
335 

Squinting,  cure  for,  254 
Stafford’s  suspension  safety  coach,  159 
Stains  from  the  brass  wires  of  thread 
buttons,  4l18 

fruit  and  vinegar,  429 

Statistical  Puzzle,  solutions  of,  103 
Steam-boat,  Silvester’s,  42i 

boats  on  canals,  297 

boilers,  14,  22,  273,  347 

- ■ application  of  gas  to  the 

healing  of,  477 

carriages,  23,  32,  35, 96,  123,  153, 

160.  176,  189,  193,  207,  208.  245,  256, 
272.  332 

engine,  proportions  of,  392 

governor,  459 

high-pressure,  Christie’s,  65 

with  a rotary 

motion  from  a two-way  cock,  353 

pendulum,  49,  88 

adapted  to  a sugar-house, 

113 

Child’s  rotary,  115 

with  self-acting  feeder,  289 

ships  of  war,  10, 20 

vessels,  prevention  of  accidents 

by,  362,431,445 

wheel,  Ericsson’s,  1 

Steel,  softening,  269 
Stephenson’s  (Mr.  George)  improve- 
ments in  railway  carriages,  85,  06, 191, 
212,477 

Stone,  the,  seamen  exempted  from,  16 
Stones,  slitting  and  polishing,  208 
Stowitt’s  threshing  machine,  108 
Street  paving,  improvement  of,  319,  414, 

459 

Suction  pipes  of  fire-engines,  414 


Sugar,  improvement  in  the  manufacture 

of,  61,  92,  115 

artificial  composts  for  refining  and 

purifying,  470 

houses,  steam-engineadapted  to,  113 

raw,  Ure’s  mode  of  cleansing,  348 

Sulphuric  acid,  62 
Sunday  school  jubilee,  363 
Surveyors,  health  of,  32 
Sutton  Wash  Embankment, 202.  288,  332 
Sympoisometer  for  measuring  minute 
quantities  of  air,  346 
Syphon,  watering,  182 


T. 

Tanning  material,  new,  126 

Taylor’s  improvements  in  steam-boilers, 

22 

Tea  leaves  (old)  and  Regent’s  punch,  288 
Tea,  British  substitute  lor,  470 
Teak  timber,  367 
Teotihualcan,  Pyramids  of,  256 
Thermostat,  Dr.  Ure’s,  246 
Thetis,  the,  recovery  of  the  treasures 
sunk  in,  448 
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